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[Act  January  12,  1895,  Chap.  23,  28  Stat.,  612.] 


[AN  ACT  Providing  for  the  public  printing  and  binding  and  the  distribution  of 

public  documents.] 

♦  *  *  *  * 

Section  73,  paragraph  2: 

The  Anniial  Report  of  the  Secretary  of  Agriculture  shall  hereafter 
be  submitted  and  printed  in  two  parts,  aa  follows:  Part  One,  which 
shall  contain  purely  business  and  executive  matter  which  it  is  neces- 
sary for  the  Secretary  to  submit  to  the  President  and  Congress;  Part 
Two,  which  shall  contain  such  reports  from  the  different  Biu'eaus  and 
Divisions,  and  such  papers  prepared  by  their  special  agents,  accom- 
panied by  suitable  illustrations,  as  shall,  in  the  opinion  of  the  Secre- 
tary, be  specially  suited  to  interest  and  instruct  the  farmers  of  the 
coimtry,  and  to  include  a  general  report  of  the  operations  of  the 
Department  for  their  information.  There  shall  be  printed  of  Part 
One,  one  thousand  copies  for  the  Senate,  two  thousand  copies  for  the 
House,  and  three  thousand  copies  for  the  Department  of  Agriculture; 
and  of  Part  Two,  one  hundred  and  ten  thousand  copies  for  the  use  of 
the  Senate,  three  hundred  and  sixty  thousand  copies  for  the  use  of  the 
House  of  Representatives,  and  thirty  thousand  copies  for  the  use  of 
the  Department  of  Agriculture,  the  illustrations  for  the  same  to  be 
executed  under  the  supervision  of  the  Public  Printer,  in  accordance 
with  directions  of  the  Joint  Committee  on  Printing,  said  illustrations 
to  be  subject  to  the  approval  of  the  Secretary  of  Agriculture;  and  the 
title  of  each  of  the  said  parts  shall  be  such  as  to  show  that  such  part  is 
complete  in  itself. 
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REPORT  OF  THE  SECRETARY  CF  AGRICULTURE. 

Washington,  D.  C,  November  15, 1919. 

Sir:  America  during  the  war  helped  to  save  Europe  and 
to  preserve  civilization  by  making  available  to  the  Allies, 
through  increased  production  and  conservation,  large  sup- 
plies of  foodstuflFs.  But  for  this  contribution  it  is  difficult 
to  see  how  the  Allies  could  have  waged  the  war  to  a  victo- 
rious conclusion.  Lacking  such  support  and  with  their  own 
producing  capacity  seriously  crippled,  the  German  people  ex- 
perienced partial  famine  conditions ;  their  health  and  vitality 
were  greatly  impaired ;  and  the  collapse  of  their  military 
power  was  due  in  no  small  measm*e  to  the  shortage  of  food. 

The  cessation  of  hostilities  brought  no  immediate  improve- 
ment in  Europe.  On  the  contrary,  in  some  respects  more 
adverse  conditions  developed.  Revolution  became  the 
order  of  the  day;  the  directing  hand  of  government  was 
removed;  discipline  was  relaxed;  the  morale,  particularly 
of  the  people  of  the  Central  Powers,  was  broken;  idleness 
and  unemployment  prevailed ;  and  in  some  sections  anarchy 
reigned.  It  was  obvious  that  Europe  could  not  produce 
sufficient  foods  for  herself.  Her  crops  had  been  sliort  for 
several  years  and  it  was  scarcely  probable  that  those  for 
1919  would  be  greater  than  the  crops  of  the  last  year  of 
the  war.  Quite  as  unsatisfactory  was  the  live-stock  situation. 
In  nine  of  the  western  nations  the  number  of  cattle  had 
declined  more  than  .  7,000,000,  sheep  7,500,000,  swine 
24,600,000,  and  dairy  cows  several  millions,  with  a  greater 
proportionate  reduction  in  the  volume  of  products. 

Food  relief  after  the  armistice  was  imperative  not  only 

for  the  peoples  of  the  new  small  friendly  nations  but  also 

of  the  enemy  countries.     It  became  the  key  to  the  whole 
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situation  and  to  the  establishment  of  a  real  peace.  Europe 
had  to  be  fed  if  order  was  to  be  restored  and  if  European 
civilization,  and,  therefore,  that  of  all  the  world,  including 
our  own,  was  to  be  preserved.  America  had  again  to  assist 
in  saving  Europe  and  herself  by  supplying  food,  and  that 
in  great  abmidance.  It  was  estimated  that  Europe  would 
need  to  import  at  least  20,000,000  tons  of  bread  grains 
alone,  and  that  of  this  quantity  11,000,000  must  come  from 
the  United  States.  It  was  obvious  also  that  she  would  call 
for  large  imports  of  meats  and  fats,  and  that  for  months, 
imtil  shipping  expanded  again,  most  of  these  must  be 
obtained  from  the  United  States.  This  burden  America 
was  able  to  assume  because  of  the  achievements  of  her 
farmers.  The  full  story  can  not  be  told;  only  the  outcome 
can  be  suggested. 

1919  ACREAGES  AND  YIELDS. 

The  farmers  of  the  Nation,  in  1919,  planted  an  acreage 
in  leading  cereals  greater  by  33,000,000  than  the  prewar 
annual  average  (1910-1914),  which,  it  is  estimated,  will 
yield  635,000,000  bushels  more  than  the  preysrar  average, 
and  increased  the  number  of  milch  cows  over  1914  by 
2,700,000,  of  other  cattle  by  8,500,000,  of  swine  by  16,- 
700,000,  and  of  horses  and  mules  by  1,000,000,  or  a  total 
of  28,900,000.  The  planting  operations  for  the  year  began 
before  the  fighting  ceased.  The  call  was  still  for  more 
wheat.  The  Department  suggested  a  maximum  f aU  acreage 
of  47,206,000  acrc«,  an  increase  of  12  per  cent  over  1918. 
There  was  actually  planted  49,261,000,  the  largest  acreage 
in  the  Nation's  history,  6,960,000  acres  more  than  in  1918 
and  15,608,000  more  than  the  five-year  average,  1910-1914. 
The  spring-wheat  acreage  was  22,593,000,  while  the  winter 
and  spring  plantings  combined  amounted  to  71,854,000 
acres,  or  7,200,000  more  than  the  preceding  record  and 
19,400,000  more  than  the  prewar  average.  It  is  estimated 
that  the  yield  will  exceed  that  of  1918  by  1,000,000  bushels 
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and  will  be  the  Nation's  second  record  wheat  crop.  The 
estimated  corn  crop  of  2,910,000,000  bushels  will  be  300,- 
000,000  greater  than  that  of  1918  and  only  slightly  less  than 
the  high  yields  of  1915  and  1917. 

If  the  fighting  had  continued  and  the  season  had  been 
favorable,  there  is  little  question  that  the  farmers  of  the 
coimtry  would  have  planted  an  aggregate  crop  acreage 
during  the  winter  and  spring  greater  than  that  for  any 
preceding  year  in  the  Nation's  history. 

Forecasts  of  meat  production  for  1919,  from  partial 
reports  of  slaughtering,  indicate  that  the  record  figure  of 
last  year— 20,250,000,000  poimds— will  be  exceeded.  The 
total  will  probably  reach  21,000,000,000  pounds,  as  follows: 
Pork,  12,900,000,000  poimds,  compared  with  11,248,000,000 
in  1918  and  8,769,000,000  in  1914;  beef,  7,500,000^000  as 
against  8,500,000,000  in  1918  and  6,079,000,000  in  1914; 
and  mutton  600,000,000  pounds  as  against  537,000,000  in 
1918  and  739,000,000  in  1914. 

A  rough  estimate,  based  upon  the  number  of  milch  cows 
and  the  census  average  of  milk  production  per  cow,  indi- 
cates that  the  number  of  gallons  of  milk  produced  in  1919 
will  aggregate  8,495,000,000,  or  57,000,000  more  than  in 
1918  and  1,029,000,000  more  than  the  average  for  1910-1914. 
The  figures  for  poultry  and  egg  production  have  not  been 
accux'ately  ascertained,  but  it  is  roughly  estimated,  upon 
the  basis  of  reported  increases  from  one  census  to  another, 
that  egg  production  in  1919  will  aggregate  1,957,000,000 
dozen,  as  gainst  1,921,000,000  in  1918  and  1,774,000,000 
in  1914,  and  that  the  number  of  poultry  raised  on  farms  will 
approximate  600,000,000. 

EXPORTS. 

The  exports  of  foodstuffs,  enormous  during  the  war,  rose 
greatly  between  the  armistice  and  midsummer.  The  annual 
average  exports  of  important  cereals  for  the  five  years 
preceding  the  war  were  162,000,000  bushels.  They  rose  to 
517,000,000  in  1915  and  aggregated  448,000,000  in  1919. 
Dairy  products,  of  which  25,000,000  pounds  were  exported 
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on  the  average  during  the  five-year  period  before  the  war, 
increased  in  volume  to  102,400,000  pounds  in  1915,  217,- 
600,000  m  1916,  352,000,000  in  1917,  592,000,000  in  1918, 
and  781,000,000  in  1919;  while  the  exports  of  meat  and 
meat  products  were  1,291,000,000  pounds  for  the  five-year 
average  before  the  war,  1,500,000,000  in  1915,  1,800,000,000 
in  1916,  2,300,000,000  in  1918,  and  3,300,000,000  in  1919. 
The  following  tables  may  facilitate  the  examination  of 
these  essential  facts: 


Acreage  of  crops  in  the  United  States. 
[Figures  refer  to  planted  acreage  for  winter  wheat  and  rye.] 


Crop." 


CEREALS. 

Corn 

Wheat 

Oats , 

Barley , 

Rye 

Buckwheat. 

Rice 

Kafirs 

Total 

VEGETA- 
BLES. 

Potatoes 

Sweet  pota- 
toes*  

Total.... 

Tobacco... 
Cotton 

Grand  to- 
fn^-^l 


1919 

(unre  vised 

estimate, 

October, 

1919). 


102,977, 

71,854, 

42,169, 

8,899, 

6,820, 

943, 

1,091, 

5,183, 


1918 
(subject  to 
revlaon).^' 


000107, 


1917 


000 
000 
000 
000 
000 
300 
000 


239,936,300 


4,003,000 
1,023,000 


5,026,000 


1,774,300 
32,390,000 


279,126,600 


64, 
44, 
9, 
6, 
1, 
1, 
5, 


494,000 
707,000 
400,000 
679,000 
708,000 
040,000 
112,770 
619,000 


58,366,000 


240, 750, 770 


4,210,000 
922,000 


1916 


116,730,000105,296,000 


56,810,000 


43,553,000  41,527,000 


8,933,000 

4,480,000 

924,000 

980,900 

5,153,000 


7,757,000 

3,474,000 

828,000 

869,000 

3,944,000 


239, 119, 900  220, 505, 000 


1915 


1914 


Annual 
average, 
1910-1914. 


106,197,000 

61,173,000 

40,996,000 

7,148,000 

3,153,000 

769,000 

802,600 

4,153,000 


103,435,000105,240,000 

54,661,000|  52,452,000 

38,442,000  38,014,000 

7,565,000|  7,593,000 

2,733,000  2,562,000 

792,000|  826,000 

694,000  733,000 


224,391,600 


4,384,000!  3,565,000  3,734,000 
919,  OOO!   774,000    731,000 


5,132,000 


5,303,000|  4,339,000 


1,549,000  1,518,000,  1,413,000 


35,890,000 


283,330,770 


33,841,000  34,985,000 


4,465,000 


1,369,900 
31,412,000 


279,781,900261,242,000261,638,500 


'208,322,000  «207,420,000 


3,711,000;    3,686,000 


603,000,        611,000 


4,314,000 


1,224,000 
36,832,000 


•250,692,000 


4,297,000 


1,209,000 
35,330,000 


«248,256,000 


^or  revised  figures,  see  tables  in  Appendix.  *  Excluding  grain  sorghums. 
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Crop. 


FRUITS. 

Peaches bushels . , 

Pears i do 

Apples do 

Cranberries  (3  S  t  a  t  es ), 
barrels , 


1919 
(unre- 
vised 
estimate 
Novem- 
ber, 
1919). 


CEBEALS. 

Com bushels . 

Wheat ^0... 

Oats do... 

Barley do . . . 

Rye do... 

Buckwheat do. . . 

Rice do... 

Kafirs do... 

Total do... 

VEGETABLES. 

Potatoes bushels. . 

Sweet  potatoes do 

Beans    (commercial), 

bushels 

Onions,  commercial  crop. 

bushels 

C  a  b  b  age  (commercial), 

tons 


1918 
(subject 

tore- 
vision). 


1917 


2, 910, 250  2, 582, 814  3, 065, 233 


1916 


MISCELLANEOUS. 

Flaxseed bushels . . 

Sugar  beets tons.. 

Tobacco pounds. . 

All  hay tons. . 

Cotton bales.. 

S<xghum  sirup. .  .gallons . . 

Peanuts bushels. . 

Broom   com  (5  States), 

tons 

Clover  seed. bushels . 


918,471 
1,219,521 

198,298 
84,552 
20,120 
44,261 

123,343 


5,518,816 


352,025 
102,946 

12,690 

10,784 

388 


61,327 

13,628 

144,429 

546 


9,450 

7,298 

1,316,553 

103,544 

10,696 

33,668 

44,966 

51 

967 


917, 100^ 
1,538,359 

256,375 
90,183 
17,182 
40,424 
66,396 


2,566,927 
636,318 


636,655 
1,592,7401,251,837 


211,759 
62,933 
16,022 
34,739 
61,409 


182,309 
48,862 
11,662 
40,861 
53,858 


5,508,833  5,681,4904,792,634 


400,106 
86,334 

17,437 

13,396 

516 


34,133 

10,342 

169,911 

343 


14,657 
5,890 
1,340,019 
90,443 
12,  (Ml 
29,224 
54,434 

&S 
1,102 


442, 108 
83,822 


16,045 


12,376 


475 


45,066 

13,281 

163, 117 

249 


286,953 
70,955 

10, 715 

8,562 

255 


37,505 

11,874 

204,582 

471 


9,164       14,296 

5,980         6,228 

1,249,2761,153,278 


1915 


2,994,793 

1,025,801 

1,549,030 

228,851 

54,050 

15,056 

28,947 

114,460 


1914 


Annual 

average, 

1910- 

1914. 


2,672,804  2,732,457 


891,017 


728,225 


1,141,060.1,157,961 


194,953 
42,779 
16,881 
23,649 


6,010,988 


359,721 
75,639 

10,321 

7,664 

671 


64,097 
11,216 
76,670 

441 


9S, 439 

110,992 

11,302 

11,450 

37,472 

13,66S 

52,505 

35,324 

57 

39 

1,488 

1,706 

14,030 
6,511 
1,062,237 
107, 263 
11,192 


186,208 
37,568 
17,022 
24,378 


4,983,143,14,883,819 


409,921 
56,574 

11,585 

(«) 

(«) 


54,109 

12,086 

253,200 

64h 


360,772 
57,117 


43,752 

11,184 

197,898 


13, 749 

5,585 

1,034,679 

88,686 

16,135 


18,353 

5,391 

991,958 

81,640 

14,259 


»  Excludes  grain  sorghums. 


«  Nd  estimate. 
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Number  of  live  stock  on/arms  on  January  1,  1910-1919. 
[The  figures  are  in  round  thousands,  i.  e.,  000  omitted.] 


Kind. 


Horses 

Mules 

Milch  cows.. 
Other  cattle. 

Sheep 

Swine 


1919 


21,534 
4,925 
23,467 
44,399 
49,863 
75,587 


1 

1918 

1917 

1916 

1915 

1914 

21,555 

21,210 

21,159 

21, 195 

20,962 

4,873 

4,723 

4,593 

4,479 

4,449 

23,310 

22,894 

22,108 

21,262 

20,737 

44,112 

41,689 

39,812 

37,067 

35,855 

48,603 

47,616 

48,625 

49,956 

49,719 

70,978 

67,603 

67,766 

64,61^ 

58,933 

Annual 

average, 

1910-1914. 


20,430 
4,346 
20,676 
38,000 
51,929 
61,865 


Estimated  production  oj  m,eat,  milk,  and  wool. 
[The  figures  are  in  round  thousands,  i.  e.,  000  omitted.] 


Product. 


Beef* pounds. 

Pork» do... 

Mutton  and  goat  ^ do. . . 

Total do... 

Milk« gaUons. 

Wool  (tacluding  pulled  wool), 

pounds 

Eggs  produced  * dosen . 

Poultry  raised » number. 


1919 

1918 

1917 

1916 

1914 

7,500,000 

12,868,000 

637,000 

8,465,000 

11,248,000 

537,000 

7,384,007 

8,450,148 

491,205 

6,670,938 

10,587,765 

633,969 

6,078,908 

8,768,532 

739,401 

21,005,000 

20,250,000 

16,325,360 

17,892,672 

15,586,841 

8,495,000 

306,459 

1,957,000 

600,000 

8,438,000 

298,870 

1,921,000 

589,000 

8,288,000 

281,892 

1,884,000 

578,000 

8,003,000 

288,490 

1,848,000 

567,000 

7,507,000 

290,192 

1,774,000 

544,000 

1909 


8,138,000 

8,199,000 

615,000 

16,952,000 

7,466,406 

289,420 

41,591,000 

M88,000 


1  Estimated  for  1914-1918  by  the  Bureau  of  Animal  Industry.  Figures  for  meat  productijn 
for  1919  are  tentative  estimates  based  upon  1918  production  and  a  comparison  of  slaughter 
under  Federal  inspectfon  for  6  months  of  1919  with  the  corresponding  6  months  in  1918. 

t  Estimated  for  1914-1919  by  assuming  362  gallons  as  the  average  yearly  production  of  milk 
per  cow.    This  average  is  given  in  the  census  for  1909. 

'Estimated  by  assuming  a  constant  increase  since  1910. 

4  Annual  averages  for  1910-1914:  Eggs,  1,695,000,000  dozen;  poultry,  522,000,000. 

Exports  of  live  stock  from  the  United  States. 
[Bureau  of  Foreign  and  Domestic  Commerce,  United  States  Department  of  Commerce.] 


Kind. 


Horses 
Mules. 
Cattle. 
Sheep. 
Swine. 


Annual 

average, 

1910-1914. 

Fiscal  year  ending  June  30— 

1915 

1916 

1917 

1918 

Number. 
84,765 

Number. 
28,073 

Number, 
289,340 

Number. 
357,553 

Number. 
278,674 

6,125 
88,226 

65,788 
5,484 

111,916 
21,287 

136,689 
13,387 

28,879 
18,213 

522,505 

182,278 

231,536 

68,811 

7,9.'i9 

11,191 

7,799 

22,048 

21,926 

9,280 

1919 


Number. 
22,776 

4,883 

18,376 

152,000 

10, 122 


Three 
months, 

Julvto 
Septem- 
ber, 1919. 


Number. 
5,971 

906 

20,803 

14,186 

2,285 
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VALUES. 

On  the  basis  of  prices  that  have  recently  prevailed,  the 
total  value  of  all  crops  produced  in  1919  is  $15,873,000,000, 
compared  with  $14,222,000,000  for  1918;  $13,479,000,000  for 
1917;  $9,054,000,000  for  1916;  $6,112,000,000  for  1914;  and 
$5,827,000,000  for  the  five-year  average,  1910-1914.  These 
values  represent  gross  production  and  not  net  returns  to 
the  producer.  The  value  of  Uve  stock  on  farms  in  1919 
was  $8,830,000,000,  compared  with  $8,284,000,000  in  1918; 
$6,736,000,000  in  1917;$6,021,000,000m  1916;  $5,890,000,000 
in  1914;  and  $5,318,000,000  for  the  five-year  average,  1910- 
1914. 

This  increased  financial  showing,  it  is  again  necessary  to 
emphasize,  does  not  mean  that  the  Nation  is  better  off  to  that 
extent  or  that  its  real  wealth  has  advanced  in  that  proportion. 
Considering  merely  the  domestic  relations,  the  true  state  is 
indicated  rather  in  terms  of  real  commodities,  comparative 
statements  of  which  are  given  in  the  foregoing  tables.  The 
increased  values,  however,  do  reveal  that  the  monetary  returns 
to  the  farmers  have  increased  proportionately  with  those  of 
other  groups  of  producers  in  the  Nation  and  that  their  pur- 
chasing power  has  kept  pace  in  the  rising  scale  of  prices. 

PROGRESS  OF  AMERICAN  AGRICULTURE. 

The  results  of  agricultural  operations  during  the  war  fur- 
nish guaranty  of  the  ability  of  the  present  farm  population 
of  the  country,  with  the  area  now  in  farms  and  in  the  existing 
state  of  agricultural  science  and  practice,  to  meet  the  Nation's 
necessities  for  the  near  future  if  the  requisite  incentives  are 
furnished.  But  there  are  reasons  for  further  optimism.  As 
has  been  repeatedly  pointed  out,  we  still  have  a  large  area 
of  untouched  tillable  land.  This  is  somewhat  generally  un- 
derstood, but  it  is  not  so  well  known  that,  as  the  result  of 
improved  processes  and  better  practices  in  all  sections,  there 
has  been  an  upward  tendency  in  the  acre  yields.  As  a  matter 
of  fact,  the  view  seems  more  frequently  to  be  expressed 
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that  in  this  respect  American  agriculture  has  deteriorated. 
The  facts  disprove  this,  and  in  no  part  of  the  Union  more 
strikingly  than  in  the  older  regions,  such  as  the  New  England 
and  North  Atlantic  States. 

Crop  yields  per  acre  in  the  United  States  show  an  up- 
ward tendency  during  the  period  for  which  wo  have  reliable 
comparable  statistics.  The  average  rate  of  increase  for  the 
past  25  years  has  been  about  one-half  of  1  per  cent  a  year. 
This  gain  is  not  readily  observed  from  one  year  to  another, 
owing  to  the  wide  yearly  fluctuations  in  yield.  But  when 
averages  for  a  series  of  years  are  obtained,  the  effect  of 
the  seasonal  variations  is  largely  neutralized  and  the  general 
trend  is  clear.  The  upward  tendency  is  shown  graphically 
in  the  following  charts: 


Eeport  of^e  Secretary. 


Yearbook  of  the  Department  of  Agriculture,  1919. 


Report  of  the  Secretary. 


During  the  decades  of  the  seventies  and  eighties,  when 
Uiere  was  a  vast  expansion  of  farm  area  in  the  West  and 
crops  were  grown  on  a  more  and  more  extensive  scale,  the 
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tendency  of  crop  yields  per  acre  was  downward.  Since  the 
early  nineties,  however,  the  movement  has  been  upward. 

In  the  decade  of  the  eighties,  that  is,  for  the  10  years 
ending  with  1890,  the  average  yield  per  acre  of  wheat  in 
the  United  States  was  11.84  bushels;  for  the  past  10  years, 
that  is,  for  the  10  years  ending  in  1918,  it  was  14.87 — an 
increase  of  25  per  cent. 

For  the  10  years  ending  in  1890  the  average  yield  of  com 
in  the  United  States  was  23.43  bushels;  in  the  10  years 
ending  in  1918  it  was  25.81 — an  increase  of  10  per  cent. 

The  oats  yield  in  the  10  years  ending  in  1890  averaged 
25.92  bushels,  but  in  the  10  years  ending  in  1918  it  was 
32.17 — a  gain  of  24  per  cent. 

The  potato  crop  averaged  72.97  bushels  per  acre  for  the 
10  years  ending  in  1890,  and  96.84  for  the  last  10  years — 
an  increase  of  nearly  one-third'. 

By  a  like  comparison,  it  may  be  observed  that  the  hay 
yield  rose  from  1.193  tons  per  acre  to  1.432 — an  increase 
of  20  per  cent. 

Cotton,  notwithstanding  the  ravages  of  the  boll  weevil, 
increased  from  an  average  of  169.78  poimds  in  the  decade 
ending  in  1890  to  175.73  in  the  last  decade — again  of  3.5 
per  cent. 

Other  field  crops  have  likewise  shown  greater  yields. 
The  average  increase  per  acre  of  all  crops  in  the  10  years 
ending  in  1918,  compared  with  the  10  years  ending  in  1890, 
was  about  16  per  cent. 

The  tendency  toward  enlarged  output  per  acre  is  general 

throughout  the  United  States;  it  is  not  due  to  a  shifting  of 

production  from  one  section  to  another.     For  example,  in 

de  old  agricultural  State  of  New  York  the  increases  for  the 

.T-ro  'periods  mentioned  above  were  as  follows:  Com  24  per 

tvheat  44,  oats  21,  barley  24,  buckwheat  43,  potatoes 

lay  10,  average  of  all  (weighted)  18  per  cent.     The  facts 

Ae  New  England  States  may  appeal  to  many  as  even 

i  ..-    itrilringr  Qnd  8io7^ifi^*>nt      For  the  six  New  England 
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States,  the  following  gains  are  shown  in  the  10-year  period, 
1909-1918,  over  the  average  for  1866-1875:  Corn  33  per 
cent,  wheat  63,  oats  25,  barley  27,  rye  27,  buckwheat  17, 
potatoes  27,  hay  24,  and  all  field  crops  25  per  cent;  and  for 
the  10  years,  1909-1918,  over  the  average  for  1881-1890: 
Com  38  per  cent,  wheat  60,  oats  24,  barley  29,  rye  44,  buck- 
wheat 45,  potatoes  69,  hay  23,  and  all  field  crops  26  per 
cent.  For  convenience  of  comparison,  the  accompanying 
table  is    inserted. 

Comvarison  of  crop  yields  in  six  New  England  States. 


Crops. 

• 

Percentage  increase  in 
average    yields    per 
acre  during  10  years, 
1901W918,  over— 

lO-jrear 
average, 
1866-1875. 

10-year 
average, 
1881-lS»i 

Com 

33. 

63 

25 

27 

27 

17 

27 

24 

26 

as 
60 
24 
29 
44 
45 
60 
23 
26 

Wheat 

Oats 

Barley 

Rye 

Buckwheat 

Potatoes 

Hay 

All  field  crops  (weighted) 

The  gains  noted  are  real;  that  is,  they  are  not  due  to 
changes  in  statistical  method.  They  are  observed  in  the 
official  statistics  of  most  foreign  countries,  as  well  as  in  those 
of  the  United  States. 

The  increased  production  per  acre  shown  is  due,  in  con- 
siderable measure,  to  the  practice  of  better  agricultural 
methods,  including  the  use  of  more  efficient  farm  machinery; 
better  knowledge  and  fuller  adoption  of  crop  rotations; 
planting  of  crops  better  adapted  to  prevaihng  climatic  con- 
ditions; development  and  adoption  of  varieties  more  re- 
sistant to  plant  diseases  and  insect  pests;  more  general  appU- 
cation  of  disease  and  insect  control  measures;  increased  and 
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more  intelligent  use  of  fertilizers;    and  improved  efficiency 
in  crop  production  generally. 

FOREIGN  YIELDS  ALSO  INCREASED. 

Not  only  in  the  United  States,  but  in  most  civiliz<3d  coim- 
tries  of  the  world,  the  yield  per  acre  has  been  tending  upward 
in  recent  years.  This  is  noted  in  respect  to  wheat  in  prac- 
tically all  wheat-growing  coimtries.  If  we  compare  the 
average  wheat  yields  per  acre  in  the  10-year  period,  1891- 
1900,  with  those  in  1901-1910,  we  find  that  in  the  United 
Kingdom  there  has  been  an  improvement  of  6  per  cent,  that 
is,  from  30.1  to  31.9  bushels;  in  the  Netherlands,  of  19  per 
cent,  or  from  27.7  to  33;  in  New  Zealand,  of  28  per  cent,  or 
from  24.6  to  31.5  ;  in  Sweden,  of  14  per  cent,  or  from  24.2  to 
27.6;  in  Germany,  of  23  per  cent,  or  from  23.6  to  29.1;  in 
Ontario,  of  12  per  cent,  or  from  19.4  to  21.8;  in  Manitoba,  of  7 
per  cent,  or  from  17  to  18.2;  in  France  of  8  per  cent,  or  from 
18.1  to  19.5;  in  Hungary,  of  3  per  cent,  or  from  17.3  to  17.8; 
in  Japan,  of  over  2  per  cent,  or  from  17  to  17.4;  in  Poland, 
of  3  per  cent,  or  from  15.5  to  15.9;  in  Roumania,  of  21  per 
cent,  or  from  14  to  16.9;  in  the  United  States,  of  8  per  cent, 
or  from  12.9  to  13.9;  in  India,  of  16  per  cent,  or  from  9.7  to 
11.3;  in  Caucasia,  of  18  per  cent,  or  from  9.5  to  11.2;  in  Rus- 
sia, excluding  Poland  and  Caucasia,  of  14  per  cent,  or  from 
8.3  to  9.5  bushels.  These  coxmtries  are  given  in  the  order  of 
their  relative  rank  in  yield  per  acre  during  the  period  1891- 
1900.  Satisfactory  comparative  data  are  not  available  for 
Argentina.  Similar  gains  have  been  observed  in  other  crops. 
The  average  yields  in  the  United  States  are  frequently 
compared  with  the  much  larger  yields  in  some  European 
^lations.  In  Belgium  the  average  yield  is  about  double 
.*iat  in  the  Umted  States;  in  the  United  Kingdom,  more 
udn  60  per  cent  greater,  and  in  France,  nearly  15  per  cent, 
t  should  be  borne  in  mind,  however,  that  the  energy  of 
3ach  American  farmer  is  spread  over  a  larger  area  and  that, 
ilfho^igrh  Via  pro^-ice»  'e<a«  par  o'»re,  hc  produccs  much  more 
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per  man.  The  total  output  of  the  average  fanner  is  prob- 
ably greater  in  the  United  States  than  in  any  other  country 
in  the  world.  Thus,  in  Belgium,  with  its  intensive  sjrstem 
of  farming,  only  about  5.3  acres  are  cultivated  for  each  per- 
son engaged  in  agriculture,  whereas,  in  the  United  States, 
the  corresponding  figure  is  27  acres.  Taking  both  acreage 
and  yield  per  acre  into  consideration,  the  average  American 
farmer  produces  2.5  times  as  much  as  the  average  Belgian 
farmer;  2.3  times  as  much  as  the  English;  3.2  times  as  much 
as  the  French;  2.5  times  as  much  as  the  German;  and  over  6 
times  as  much  as  the  Italian. 

For  many  years  to  come  the  average  yield  per  acre-in  the 
United  States  may  be  expected  to  increase,  although  the 
total  output  per  man  may  diminish.  This  coimtry  has  a 
long  distance  to  go  before  it  comes  in  sight  of  its  limit  of 
farm  production.  It  can  further  increase  its  output  of  com- 
modities by  continuing  to  secure  increased  yields  per  acre. 
It  has  been  estimated  by  experts  that  only  about  15  p>er 
cent  of  the  land  in  cultivation  is  yielding  reasonably  fidl 
retiuns.  The  opportimity  is  presented,  as  conditions  war- 
rant, to  bring  the  remaining  85  per  cent  up  to  the  point  of 
fair  yield.  One  of  the  objectives  of  all  good  farmers  and  of 
the  agricidtural  agencies  assisting  them  is  to  promote  in- 
creased yields  along  economic  lines  by  the  further  applica- 
tion of  scientific  knowledge  and  the  adoption  of  improved 
practices.  The  path  of  progress  is  pretty  well  charted  and 
the  agricultiu'al  forces  are  moving  along  it  with  gratifying 
speed.  However,  the  maintenance  of  satisfactory  increases 
necessitates  the  continuance  and  enlargement  of  investi- 
gational work,  particularly  such  as  is  required  to  insure  fuller 
control  of  destructive  plant  diseases  and  insect  pests. 

FARM  LAND  PROBLEMS. 

The  Nation  can  further  expand  its  output  of  commodities 
by  cultivating  the  tillable  land  which  at  present  is  imused, 
estimated  to  be  over  60  per  cent  of  the  total.     But  there  has 
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been  no  such  full  consideration  of  the  policy  which  should 
be  pursued  in  reference  to  the  extension  of  the  farm  area  as 
has  been  given  to  economical  production.  Since  the  Nation 
now  retains  but  little  land  of  ready  availabiUty,  agricultiu'al 
expansion  will  result  mainly  from  eflForts  to  utiUze  and  to 
increase  the  productivity  of  farm  lands  now  owned  by  indi- 
viduals,  corporations,  and  the  States. 

A  number  of  important  questions  must  be  answered:  How 
rapidly  should  new  areas  be  developed  ?  What  means  should 
be  employed  to  bring  new  lands  into  use,  so  that  settlers 
may  achieve  success,  employ  sound  methods  of  husbandry, 
and  establish  a  wholesome  community  life?  What  is  the 
significance  of  the  increase  of  tenancy  and  what  may  be 
done  to  establish  a  system  of  land  tenure  which  will  insure 
good  farming  and  a  soimd  and  democratic  foundation  for 
American  agriculture?  What  is  the  bearing  of  the  increas- 
ing prices  of  land  and  the  resulting  speculation  on  the  prog- 
ress of  agriculture  and  the  welfare  of  the  farmer  ? 

EXPANSION  OF  ABEA  IN  FABM8. 

The  expansion  of  the  Nation's  agriculture  is  limited  by 
the  supply  of  labor  and  capital  available  for  farming  pur- 
poses rather  than  by  the  scarcity  of  undeveloped  lands.  It 
is  true  that,  in  general,  the  best  land  is  already  in  cultiva- 
tion, but  without  question  much  of  the  remainder  can  be 
tilled  when  the  country  reaches  the  economic  stage  which 
would  justify  its  utilization. 

There  are  nimierous  fallacious  opinions  with  respect  to  the 
need  of  extending  the  farm  area.  Many  people,  noting  the 
prevailing  prices  of  agricultiu'al  products,  demand  increased 
production  and  insist  that  the  remedy  hes  in  immediate  and 
rapid  expansion  of  the  acreage  in  farms.  Others,  observing 
large  tracts  of  imused  land,  deplore  the  great  waste  of  our 
resoiu'ces.  Still  others  explain  the  movement  of  population 
from  riffal  districts  to  cities  by  the  nonavailablilty  of  land, 
which  they  attribute  to  land  monopoly,  speculation,  and 
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other  evik.  The  demand  for  farm  products,  miHke  the 
demand  for  manufactured  articles,  does  not  expand  rapidly 
to  meet  a  large  increase  in  supply.  There  is  a  tendency 
toward  an  equilibrium  between  urban  and  agricultural  in- 
dustry. If  too  much  labor  and  capital  are  diverted  from 
farming,  the  relative  prices,  and  consequently  the  relative 
profits,  of  agricultural  activity  will  increase,  and  there  will 
be  a  tendency  toward  expansion.  If  this  is  excessive,  how- 
ever, relative  prices  and  profits  will  tend  to  decrease  and  the 
industry  may  suffer  depression.  The  inelasticity  of  demand 
for  farm  products  sets  ar  very  decided  limit  at  a  given  time 
to  the  increase  of  population  and  capital  profitably  employed 
in  agriculture. 

It  is  not  in  the  interest  of  producers  or  consumers  to  have 
large  fluctuations  in  agricultural  production.  There  is  al- 
ways danger  of  glutting  the  market  and  of  serious  loss.  The 
aim  rather  should  be  to  secm^e  a  steady  flow  of  commodities 
of  sufficient  volume  to  supply  an  increasing  damand  at  prices 
which  will  yield  the  farmer  a  decent  wage  and  a  fair  profit 
on  his  investment.  It  seems  difficult  to  get  it  into  the  minds 
of  some  people  that  farming  is  a  business  and  must  pay; 
that  xmder  modern  conditions  there  can  not  be  an  unhmited 
number  of  farmers.  There  coidd  be  a  larger  proportion  of 
farmers  to  total  population  if  each  farm  were  self-sufficient 
and  produced  no  surplus  of  consequence,  but  to-day  the 
average  farmer  produces  many  times  what  he  consumes  of 
some  things  and  is  dependent  for  his  prosperity  upon  their 
profitable  exchange  for  other  articles  which  he  uses.  There 
should  be,  and  in  the  long  rim  there  will  tend  to  be,  no  more 
farmers  in  the  Nation  than  are  needed  to  produce  the  quan- 
tity of  products  which  can  be  disposed  of  at  a  profit.  There 
will  be  farmers  enough  if  the  business  of  farming  is  made 
profitable  and  if  ri^al  life  is  made  attractive  and  healthful. 
The  consumers  must  be  wilUng  to  pay  prices  for  farm  prod- 
ucts which  will  enable  farmers  to  produce  them  and  to 
maintain  a  satisfactory  standard  of  individual  and  commu- 
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nity  life.  The  Nation  also  must  be  prepared  to  omit  noth- 
ing to  improve  the  coimtryside.  It  is  of  the  first  importance 
that  satisfactory  schools,  with  courses  of  study  related  to 
the  problems  of  rural  life,  be  provided,  that  good  roads  be 
constructed,  and  that  adequate  provision  be  made  to  give 
rural  communities  the  requisite  sanitary  and  medical  serv- 
ices, including  hospital  facihties.  When  these  requirements 
are  met,  we  shall  not  have  to  concern  ourselves  as  to  the 
number  of  farmers  and  the  adequacy  of  our  agricultural  pro- 
duction. There  will  then  be  no  difficulty  in  retaining  in  the 
rural  districts  a  suJB^cient  number  of  contented  and  efficient 
people.  What  we  need  is  not  a  '*back  to  the  land"  propa- 
ganda, but  an  acceleration  of  the  movement  for  the  improve- 
ment of  the  coimtryside  which  will  render  the  abandonment  of 
farms  unnecessary  and  the  expansion  of  farming  inevitable. 
There  is  reason  to  believe  that  a  considerable  expansion 
in  farm-land  area  occurred  during  the  war.  The  acreage 
devoted  to  the  19  principal  crops  increased  10.1  per  cent 
from  1914  to  1918.  Accordingly,  the  crop  area  per  capita 
increased  from  3.22  acres  in  1914  to  3.33  in  1918,  or  3.4 
per  cent.  This  expansion  probably  resulted  in  part  from 
the  use  for  crops  of  land  normally  devoted  to  other  purposes, 
especially  to  pasture..  However,  it  seems  to  indicate  that 
the  farming  industry  has  more  than  held  its  own  during  the 
period.  This  conclusion  is  confirmed  by  an  increase  not 
only  in  the  per  capita  production  of  nearly  all  the  important 
crops,  but  also,  according  to  a  recent  report,  in  the  number 
of  cattle  and  swine  per  capita.  Moreover,  estimates  for 
milk,  eggs,  and  poultry  indicate  an  increase  in  per  capita 
production  during  the  war.  In  view  of  these  facts,  it  prob- 
ably would  be  imwise  to  stimulate  a  large  increase  in  the 
>er  capita  farm  acreage  at  the  present  time,  especially 
vhere  such  an  increase  would  have  to  be  effected  by  utilizing 
and  which  is  inferior  or  which  would  be  made  available  at 
»  heavj  o^^Iay  for  drainage,  irrigation,  or  clearing.  Ap- 
..irpr>fK    i,,.s^r<.fnr'     \nr>«ri^ftn -^.g^riculture  should  cousoUdate 
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the  gains  already  made;  prepare  for  the  period  of  competi- 
tion which  is  to  be  expected  with  the  return  of  normal 
world  conditions,  principally  by  increasing,  through  sound 
and  economical  methods,  the  productivity  of  areas  already 
under  cultivation;  and  utilize  the  services  of  the  most 
experienced  and  judicious  agricultural  leaders  in  determin- 
ing where,  when,  and  how  to  bring  into  cultivation  and 
develop  public  and  private  unused  land. 

The  best  experts  of  the  Federal  department  and  of  the 
agricultm*al  colleges  should  make  a  careful  investigation  of 
the  possibilities  of  utilizing  land  not  now  devoted  to  agri- 
cultiu:e.  In  respect  to  the  200,000,000  acres  of  cut-over 
land,  the  60,000,000  requiring  drainage,  and  the  30,000,000 
which  may  be  irrigated,  there  is  great  variation  from  district 
to  district  as  to  the  possibility  of  economic  use.  Distinctive 
regions  should  be  fully  studied  with  a  view  to  assemble  all 
existing  data  on  productivity,  cost  of  making  the  land 
available,  present  tenure  and  prices,  type  of  agricultiu*e 
best  adapted  to  the  conditions,  possible  returns,  minimiun 
size  of  farms  capable  of  supporting  families  in  reasonable 
comfort,  miniTmiTn  equipment  needed  at  the  beginning  of 
settlement,  sources  of  credit,  and  marketing  and  trans- 
portation facilities. 

LAND    SETTLEMENT. 

At  present  various  private  agencies  are  engaged  in  pro- 
moting land  settlement.  Many  of  them  are  honest  in 
intention,  promise,  and  practice;  others  keep  within  the 
letter  of  the  law  but,  through  exaggeration  and  indirection 
of  statement,  create  false  impressions  in  the  mind  of  the 
settler.  Many  violate  no  canon  ot  fair  business  practice, 
but  Idieir  interest  is  in  profits  and  they  do  not  pursue  a 
policy  calculated  to  develop  a  profitable  and  wholesome 
community  life.  Only  a  few  have  made  careful  studies  of 
the  conditions  of  successful  settlement  and  developed  their 
business  with  a  view  to  the  settlers'  progress  and  success. 
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Practically  all  are  seeking  to  realize  the  highest  possible 
price  for  their  undeveloped  holdings,  and  the  settler  is 
compelled  to  face  the  problem  of  adjustment  to  pioneer 
conditions  while  carrying  a  burden  of  land  value  which 
often  represents,  in  part,  the  capitalization  of  a  future  in- 
crease in  earning  power. 

The  intending  settler  of  small  means  is  rarely  able  to 
distinguish  between  the  good  and  bad  methods  of  selling 
land  in  new  regions.  The  more  unscrupulous  the  land 
company  the  more  lurid  are  its  advertisements  and  the  more 
extravagant  its  promises.  Settlers  often  are  induced  to 
invest  all  their  savings  in  land  not  suitable  for  successful 
farming,  to  purchase  more  land  in  relation  to  the  capital 
available  for  development  than  they  should,  or  to  under- 
take projects  the  cost  of  clearing  or  reclamation  of  which 
will  prove  to  be  prohibitive.  The  results,  in  many  instances, 
have  been  tragic  failiu*es  after  years  of  incredible  hardships, 
waste  of  capital  and  of  human  lives,  discouragement  of 
intending  settlers,  and  injury  to  the  business  of  legitimate 
and  well-meaning  land  concerns. 

It  would  be  desirable  if  governmental  agencies,  by  system- 
atic aid,  should  furnish  reliable  information  to  those  seeking 
farms,  should  take  particular  pains,  through  their  agricultural 
machinery,  to  give  new  settlers  very  special  assistance  and 
guidance,  and,  where  conditions  are  favorable,  should  aid  in 
the  development  of  well-considered  settlement  plans. 

TENANCY. 

The  increase  of  tenancy  has  become  the  subject  of  deep 
concern  to  thoughtful  students  of  rural  conditions.  The  ten- 
ant, on  an  average,  remains  on  the  same  farm  only  about 
^ne-sixth  as  long  as  the  owning  farmer.  Consequently,  he 
/A  ten  manifests  little  interest  in  the  improvement  of  the  farm 
ixyi\  in  the  progress  of  the  community.  A  certain  proportion 
"  >  uants  is  normal  and  may  not  be  unwholesome.  Many 
w, ,.    iwrie^s-  b'»'*.aii«^ft  ^"T  xe<*  or  infirmity,  find  it  necessary  to 
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retire.  Their  farms  are  temporarily  operated  by  their  sons  or 
other  relatives  who  subsequently  may  become  owners  through 
inheritance  or  purchase.  Large  numbers  of  young  men  with 
little  capital  find  tenancy  a  convenient  stage  in  their  progress 
to  ownership.  Certain  local  studies  reveal  the  fact  that  nearly 
two-thirds  of  the  farm  owners  who  operate  their  farms  have 
passed  through  this  stage.  Frequently  it  serves  as  a  useful 
period  of  apprenticeship  in  farm  management  before  the 
heavier  financial  burdens  of  ownership  are  assumed. 

In  a  great  many  cases  the  farmer  has  not  yet  acquired 
sufficient  experience  as  a  manager  to  operate  his  farm  effi- 
ciently without  the  assistance  of  the  landlord.  In  some  in- 
stances, also,  the  tenant  has  been  reared  in  an  environment 
characterized  by  lack  of  thrift,  self-restraint,  and  systematic 
industry.  He  may  not  have  the  general  intelligence  or  tech- 
nical knowledge  to  stand  alone  in  the  management  of  a  farm. 
Where  these  personal  limitations  exist  the  solution  of  the 
problem  Ues  in  education,  training,  and  the  development  trf 
systematic  habits  of  industry  and  thrift  rather  than  in  radi- 
cal changes  in  the  system  of  teniure. 

Since  there  wiU  continue  to  be  a  certain  nxmiber  of  ten- 
ants, every  effort  should  be  made  to  change  the  conditions 
of  leasing  so  as  to  improve  the  methods  of  agriculture, 
increase  the  period  of  occupancy,  and  insure  a  fair  division 
of  returns;  and  the  States  should  provide  by  law  for  a 
system  of  compensation  by  owners  to  tenants  for  unex- 
hausted improvements  and  set  up  the  necessary  adminis- 
trative machinery.  Such  arrangements  have  prevailed 
in  England  for  many  years  to  the  benefit  of  all  concerned. 

Although  landlords  may,  and  often  do,  play  an  important 
part  in  financing  and  in  operating  farms,  there  are  large 
numbers  who  live  at  a  distance  and  who  contribute  nothing 
toward  their  efficient  utilization  or  improvement.  Moreover, 
they  often  fail  to  interest  themselves  in  promoting  the  prog- 
ress of  the  community  in  which  their  land  is  situated,  although 
they  benefit  by  such  progress.     Land,  however,  is  pecuUarly 
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Jmportant  to  all  the  people  and  the  welfare  and  prosperity  of 
the  commimity,  as  well  as  its  economic  and  social  progress, 
depend  so  vitally  on  its  use  and  the  relationship  of  the  pop- 
ulation to  it  that  serious  thought  must  be  given  to  the  prob- 
lem of  limiting  absentee  ownership. 

The  endeavor  to  develop  a  more  harmonious  and  effi- 
cient relation  between  tenant  and  landlord  and  to  restrict 
absentee  landlordism  does  not  obviate  the  necessity  of  tak- 
ing measures  to  retard  the  increase  of  tenancy.  The  road 
to  farm  ownership  should  be  made  as  smooth  as  possible.  This 
may  be  accomplished  in  part  by  providing  more  Uberal  credit 
faciUties.  The  Federal  Farm-Loan  System  has  furnished  a 
means  whereby  farmers  may  conveniently  borrow  under  the 
conservative  conditions  of  first-mortgage  security.  However, 
an  analysis  of  the  amount  louned  shows  that  only  a  small 
proportion  of  the  net  proceeds  was  ostensibly  obtained  for  the 
purchase  of  farms. 

In  some  sections  the  growth  of  tenancy  has  been  stimu- 
lated by  the  fact  that  the  price  of  land  has  been  higher  than 
the  level  justified  by  current  earnings.  Consequently,  it  has 
been  more  profitable  to  rent  than  to  buy  unless  one  wished  to 
speculate  in  land  values.  Recently  there  has  been  a  tend- 
ency for  prices  to  increase  with  extreme  rapidity.  There  has 
been  active,  and  in  many  respects  imwholesome,  speculation 
which  has  profited  mainly  the  real  estate  agents.  A  heavy 
charge,  therefore,  has  been  placed  against  the  earnings  of  the 
land  on  the  assumption  of  the  continuance  of  war  prices.  The 
advancing  price  of  land  is  especially  serious  in  the  case  of 
the  undeveloped  regions  of  the  country.  It  constitutes  an 
obstacle  to  development,  for  the  actual  settler  is  compelled 
to  assume  at  the  outset  unduly  heavy  interest  charges. 

EXTENSION  OF  FORESTRY. 

The  continued  dissipation  of  privately  owned  forests  in 
every  timber-producing  region  of  the  country  is  a  matter 
of  grave  concern.    The  public  does  not  fully  realize  its 
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seriousness.  If  the  area  having  little  or  no  value  for  other 
tiian  forest  purposes  is  not  protected,  much  of  it  will  be- 
come practically  nonproductive.  Millions  of  acres  in  the 
older  parts  of  the  country  where  supplies  of  timber  are 
needed  by  the  conmiimites  have  become  almost  valueless. 
Where  the  land  is  not  valuable  for  agriculture  large-scale 
lumbering  operations  are  followed  by  local  industrial  de- 
pression, the  timber  industries  migrate,  population  decreases, 
farmers  lose  their  local  market,  taxable  values  decline, 
schools  and  roads  deteriorate,  and  the  economic  and  social 
life  of  the  commimity  suffer. 

The  problem  presented  is  very  difficult.  Public  forests 
are  confined  to  relatively  limited  areas,  except  in  the  West. 
These  will  by  no  means  supply  the  future  needs  of  the 
country.  At  present  the  greater  part  of  the  lumber  pro- 
duced annually  is  cut  from  private  lands  on  which  the 
appearance  of  new  growth  is  at  best  a  matter  of  accident, 
is  likely  to  be  long  delayed,  or  may  never  occur.  With- 
out concerted  action  under  public  cooperation  and  direc- 
tion the  problem  wiH  not  be  solved.  Private  initiative  can 
not  be  depended  upon  to  secure  the  requisite  conservation. 

The  preservation  of  forests  in  all  forest  regions  is  of 
immediate  concern  and  importance  to  farmers.  Timber 
is  an  important  farm  crop.  Farm  woodlands  comprise 
about  20  per  cent  of  the  farm  area  of  the  country.  At  the 
last  census  the  value  of  the  products  from  them  was  greater 
than  that  of  the  potato  crop  and  nearly  double  that  of  the 
tobacC'O  yield.  Forestry,  therefore,  must  be  assigned  a 
place  in  farm  management.  Farmers  also  are  vitally  con- 
cerned with  national  forestry  problems.  They  consume 
more  wood  than  any  other  group  and  they  are  interested  in 
seeing  that  there  is  available,  at  reasonable  prices,  a  con- 
tinuous supply  of  lumber  and  other  forest  products.  A 
sound  forestry  policy  does  not  conflict  with  agricultural 
settlement.     In  fact,  it  facilitates  the  cultivation  of  land 
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suitable  for  agriculture,  and  also  seeks  to  secure  the  proper 
handling  of  existing  forests  and  the  reforestation  of  de- 
nuded regions.  On  the  other  hand,  forest  devastation 
retards  agricultiu*al  development. 

NECESSARY    STEPS. 

Certain  things  seem  clear.  Fire  is  a  great  menace  not 
only  on  forested  but  also  on  cut-over  areas.  Adequate 
protection,  therefore,  should  be  required  of  all  owners. 
The  public,  through  both  the  State  and  Federal  Grovern- 
ments,  should  cooperate  in  organizing  this  service  and 
should  share  the  cost  of  maintaining  it.  It  should  also 
adopt  such  practical  measures  as  may  be  necessary  to 
bring  about  the  discontinuance  of  all  practices  which  result 
in  tinning  the  forests  into  wastes,  and  should  aid  private 
owners  to  perpetuate  their  forests  by  proper  management. 
A  well-balanced  policy  requires  a  much  larger  program  of 
publicly  owned  forests  than  at  present.  The  acquisition 
of  forest  lands  by  the  Federal  Government  is  now  pro- 
ceeding under  the  Weeks  forestry  law.  The  total  area 
approved  for  piu'chase  to  date  is  1,835,298  acres.  The 
continuation  of  the  policy  is  sought  by  the  National  Forest 
Reservation  Commission,  and  an  estimate  of  an  appro- 
priation of  $10,000,000  will  be  placed  before  the  Congress. 
And,  furthermore,  the  consolidation  of  National  Forest 
areas  through  exchange  with  private  owners  should  be 
accelerated.  There  are  now  pending  no  less  than  25  bills 
authorizing  exchanges,  and  the  enactment  of  a  general 
law  would  be  in  the  public  interest.  There  is  a  growing 
demand  for  additions  to  the  National  Forests  from  the 
r)ublic  lands  in  the  States  where  such  action  is  possible 
-nly  through  legislation.  Recently  a  law  authorizing  the 
-'Edition  of  1,000,000  acres  to  the  National  Forests  in  cen- 
*\  Idaho  has  been  enacted. 

^^-xr   'orestry  practice  rests  upon  the  possession  of  full 

-      -rate  data.     Oiu*  p^^'^^rit  knowledge  of  the  methods 

.    -^  -.-ii^f  ^^'^  "* (iT*rt(>sii    riairi^    .    noHp-miio*^      There  is  need 
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of  further  information  regarding  the  amount,  quality,  and 
distribution  of  existing  timber  supplies.  A  detailed  inven- 
tory of  our  present  resources  and  a  survey  of  present  and 
prospective  needs  are  essential  for  constructive  planning. 

FARM  MANAGEMENT  AND  FARM  ECONOMICS. 

Until  comparatively  recently  studies  in  farm  economics 
were  neglected.  In  the  last  10  or  15  years  it  has  come 
to  be  recognized  that  the  prosperity  of  the  farmer  depends 
as  much  upon  good  business  methods  as  upon  his  practices 
in  plant  cultiu'e  and  animal  husbandry.  In  1906  the 
Department  of  Agriculture  inaugurated  investigations  in 
farm  management,  which  remained  in  the  Bureau  of  Plant 
Industry  imtil  1915,  when  the  Office  of  Farm  Management 
was  established  as  a  branch  of  the  Office  of  the  Secretary. 
During  the  latter  part  of  the  calendar  year  1918  steps  were 
taken  to  reorganize  the  work.  At  my  request,  a  committee 
composed  of  recognized  authorities  on  farm  management 
and  agricultiu*al  economics  made  a  thorough  study  of  the 
activities  of  the  office,  not  only  with  a  view  to  enlarge  the 
scope  and  increase  the  efficiency  of  the  work  but  also  to 
outline  definite  methods  of  procedure  to  be  followed  in  the 
study  of  farm-management  problems,  and  especially  the 
cost  of  producing  agricultural  products.  The  members  of 
this  committee  were:  G.  F.  Warren,  professor  of  agricul- 
tural economics  and  farm  management.  State  CoUege  of 
Agricultm-e,  Ithaca,  N.  Y.;  Andrew  Boss,  chief  of  the  divi- 
sion of  agronomy  and  farm  management,  State  College  of 
Agriculture,  St.  Paul,  Minn.;  H.  C.  Taylor,  head  of  the 
department  of  agricultural  economics,  CoUege  of  Agricul- 
ture of  the  University  of  Wisconsin,  Madison,  Wis.;  J.  A. 
Foord,  professor  of  farm  management.  State  College  of 
Agriculture,  Amherst,  Mass.;  J.  I.  Falconer,  professor  of 
rural  economics.  State  College  of  Agricultm-e,  Columbus, 
Ohio;  R.  L.  Adams,  professor  of  agronomy.  State  College  of 
Agricultm-e,  Berkeley,  Calif. ;  and  G.  I.  Christie,  Assistant  Sec- 
retary of  Agriculture  and  director  of  extension  in  Indiana. 
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This  committee  submitted  a  report  to  me,  which  I 
approved  and  which  has  been  published  as  Circular  No. 
132  of  the  OflSice  of  the  Secretary.  It  not  only  outlined  the 
field  of  work  of  the  Office  of  Farm  Management  but  also 
recommended  that  its  name  be  changed  to  Bureau  of  Farm 
Management  and  Farm  Economics,  and  that  the  investi- 
gations conducted  by  it  bo  carried  on  in  close  cooperation 
with  the  agricultural  colleges  and  experiment  stations  in  order 
to  prevent  duplication  of  effort,  to  promote  the  development 
of  farm-management  activities  in  the  various  States,  and 
to  unify  the  methods  and  improve  the  general  character 
of  all  farm-management  work.  On  the  basis  of  these  rec- 
ommendations, separate  conferences  were  held  for  the 
purpose  of  indicating  in  greater  detail  the  activities  pro- 
posed by  the  reorganization  conmiittee,  and  especially  to 
consider  the  projects  relating  to  cost  of  production,  farm 
organization,  land  utilization,  and  farm  life. 

These  conferences  resulted  in  the  following  approved 
projects: 

(1)  Cost  of  Production  Studies. — The  value  and  im- 
portance of  such  studies  are  set  forth  clearly  in  the  report 
of  the  reorganization  committee,  as  follows: 

Cost  of  production  studies  are  of  value  to  the  individual  farmer  and,  at 
the  same  time,  are  helpful  in  ascertaining  the  economic  status  of  farming 
as  an  industry. 

From  the  standpoint  of  the  individual  farmer  the  primary  purp>oees  are: 

(1)  To  record  the  details  of  the  farm  business  for  reference. 

(2)  To  give  an  insight  into  the  elements  and  interrelations  of  the 
different  fcirm  activities. 

(3)  To  furnish  information  that  may  enable  the  farmer  to  reduce  costs 
or  otherwise  increase  profits. 

(4)  To  make  possible  a  comparison  of  the  profitablenews  of  the  different 
enterprises  and  combinations  of  enterprises. 

The  records  secured  by  cost  of  production  studies  give  data  for  analyzing 

the  farm  business,  and  thus  are  of  fundamental  importance  in  the  whole 

urogram  of  agricultural  research  and  education.    The  results  of  such 

udies  on  a  number  of  farms  where  a  given  type  of  farming  is  practiced 

e  useful  not  only  to  the  farmers  from  whose  farms  the  results  were 

^otained,  but  °»"     ^'     oImc  ^t    ahowinr    r-*h'^^  farmers  how  to  improve 
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From  the  standpoint  of  the  public,  cost  of  production  studies  provide 
the  facts  which  give  a  basis  for  intelligent  judgment  upon  the  probable 
effects  of  any  given  legislation  or  other  public  activity  upon  the  farmer 
as  a  producer  and  as  a  citizen.  Cost  of  production  studies  are  therefore 
one  of  the  means  of  providing  the  basic  facts  needed  by  legislators  and 
price  commissions  in  comparing  the  profits  of  competing  lines  of  produc- 
tion and  estimating  necessary  price. 

(2)  Fakm-Life  Studies. — ^These  studies  are  to  be  con- 
ducted with  a  view  to  make  living  conditions  in  the  home 
and  in  the  community  more  satisfactory  to  the  farm  family. 
They  will  cover  the  following  topics:  Rural  home  life; 
opportunities  for  social  contacts  in  typical  rural  communi- 
ties; the  relation  of  educational  and  religious  institutions 
to  farm-life  problems;  problems  relating  to  geographical 
population  groups,  such  as  the  relation  of  urban  and  rural 
populations,  the  shifting  of  rural  populations,  race  elements 
in  rural  districts;  social  aspects  of  tenancy  and  landlordism; 
rural  organizations,  their  efficiency,  scope,  causes  of  success 
and  failure;  social  aspects  of  various  types  of  farm  labor — 
the  married  and  unmarried  farm  hand,  seasonal  and  child 
labor;  the  relation  of  various  forms  of  disability — the  aged, 
illiterate,  defective,  dependent,  delinquent — to  farm-life 
problems;  and  the  social  consequences  of  local  disasters 
due  to  natural  causes,  as  well  as  of  thrift  and  agencies  for 
promoting  it. 

(3)  Land  Economics  (Land  Utilization),  involving  the 
consideration  of  land  resources,  values,  ownership  and 
tenancy,  settlement  and  colonization,  and  land  policies. 

(4)  Farm  Organization. 

(5)  Farm  Financial  Relations. 

(6)  Farm  Labor  Studies. 

(7)  Agricultural  History  and  Geography;  and 

(8)  Demonstration  Activities. 

The  supervision  of  the  task  of  executing  the  new  program 
was  assigned  to  Dr.  H.  C.  Taylor,  who  was  appointed  Chief 
of  the  Office  of  Farm  Management.  Dr.  Taylor,  before 
accepting   this   position,    owned    and   operated   a   farm   in 
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Wisconsin  and  also  was  head  of  the  department  of  agri- 
cultural economics  in  the  college  of  agriculture,  University 
of  Wisconsin.     The  department  also  secured  the  services  of 

Mr.  Francis  W.  Peck,  of  the  University  of  Minnesota,  who 
has  had  wide  experience  in  studies  of  the  cost  of  producing 

farm  products,  to  take  charge  of  the  enlarged  activities  in 
this  important  field;  of  Dr.  L.  C.  Gray,  of  Peabody  College, 
to  direct  the  work  relating  to  land  economics;  and  of 
Prof.  C.  J.  Galpin,  of  the  college  of  agriculture  of  the  Uni- 
versity of  Wisconsin,  to  supervise  the  farm-life  studies. 
This  is  merely  a  part  of  the  plan  to  secure  some  of  the  best 
available  minds  in  the  country  to  direct  the  work  relating 
to  farm  management  and  farm  economics. 

APPROPRIATIONS  REQUIRED. 

Arrangements  promptly  were  made  to  develop  the  activi- 
ties of  the  Office  of  Farm  Management  along  the  lines 
suggested  by  the  reorganization  committee.  As  it  was 
clear  that  existing  funds  were  inadequate,  I  submitted  to 
the  Congress,  on  May  23,  1919,  a  revised  estimate  calling 
for  appropriations,  during  the  fiscal  year  1920,  aggregating 
$611,990,  compared  with  $305,090  during  the  fiscal  year 
1919,  an  increase  of  $306,900.  Aside  from  statutory 
salaries,  it  was  proposed  to  allot  the  appropriation  to  the 
following  lines  of  work,  in  the  amounts  indicated: 

Cost  of  production  studies $245, 000 

Farm  organization 53, 600 

Farm  finance  and  farm  relations 21, 560 

.                                      Agricultural  history  and  geography 29, 200 

j.                                      Land  economics  (land  utilization) 112, 920 

i'                                      Farm-life  studies 20,560 

i  i                                      Demonstration  activities  (extension  work) 32, 820 

[t  was  hoped  that  the  necessary  additional  funds  would 

»^^  included  in  the  agricultural  appropriation  bill  for  1920, 

ii^h   was  then  pending.     Unfortunately,  however,  Con- 

Jid  not  tak(  favorable  action  on  the  proposal.     It  not 

i\c^  -nrx    irr^T     ■h'-  in^-^pooo  •»'P^oTnm funded  but  inserted 
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be  expended  on  cost  of  production  studies  during  the 
present  fiscal  year  to  $23;873. 

Although  the  funds  at  the  disposal  of  the  office  were 
small,  every  effort  has  been  made  to  carry  out  the  reorgan- 
ization program  along  the  lines  indicated.  I  am  renewing, 
in  the  estimates  of  the  department  for  the  fiscal  year  1921, 
the  recommendation  that  approximately  $611,900  be  pro- 
vided, and  that  the  name  of  the  present  Office  of  Farm 
Management  be  changed  to  Bureau  of  Farm  Management 
and  Farm  Economics. 

Having  seciu*ed  the  best  experts  available  to  direct  the 
principal  activities  of  the  office,  I  am  confident  that  the 
work  now  under  way  and  proposed,  if  the  necessary  funds 
are  appropriated,  will  be  executed  in  a  highly  satisfactory 
way,  and  that  facts  and  information  of  immense  value  to 
individual  farmers  in  dealing  with  their  own  problems,  and 
also  to  the  Nation  for  its  guidance  in  considering  broad 
agricultural  policies,  will  be  obtained  and  made  available. 

CROP  AND  LIVE-STOCK  REPORTING  SERVICE. 

Acciu*ate  and  complete  statistics  are  prerequisite  to  the 
satisfactory  consideration  of  any  problem.  They  are  of 
overwhelming  importance  to  the  millions  of  people  inter- 
ested in  rural  life,  and  especiaUy  those  charged  with  the 
responsibility  of  aiding,  by  legislative  and  administrative 
processes,  the  successful  development  of  om:  great  agricul- 
tural iudustry.  Suggestions  as  to  the  direction  of  pro- 
duction and  plans  to  improve  marketing  and  distribution 
wait  upon  them,  and  in  any  national  cnsis  they  are  essential 
to  the  tutelligent  handling  of  the  Nation's  food  problems. 
In  this  direction,  as  in  many  others,  the  war  has  brought 
home  in  very  direct  fashion  the  need  of  improvement. 

The  value  of  dependable  information  on  acreage,  crop 
yield,  number  of  live  stock,  and  farm  surpluses  can  not  be 
overestimated.  The  Bureau  of  Crop  Estimates  has  slowly 
developed  an  organization  to  secure  and  verify  many  valuable 
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data.  It  is  now  necessary  to  extend  it.  The  time  has 
arrived  for  placing  the  work  in  all  the  States  on  a  county 
basis.  It  is  important  that  the  live-stock  and  feed-reporting 
service  be  enlarged,  that  farm  surpluses  be  ascertained,  and 
that  information  regarding  foreign  crop  and  live-stock  pro- 
duction be  more  fully  secured  and  reported.  It  is  peculiarly 
urgent  that  this  be  done  at  the  present  time.  The  1920 
census  is  about  to  be  taken.  It  will  furnish  new  base-lines, 
and  the  department  should  be  in  a  position,  by  reason  of  an 
improved  service,  to  supply  the  country  each  year  after  the 
census  with  as  full  and  accurate  data  as  possible. 

Estimates  to  make  it  practicable  for  the  department 
to  execute  the  enlarged  program  will  be  laid  before  the 
Congress  for  consideration  at  its  regular  session.  If  they 
are  approved,  the  field  force  of  the  bureau  will  be  strength- 
ened by  placing  an  assistant  field  agent  and  a  clerk  in  each 
State.  Additional  specialists  also  will  be  appointed  to 
collect,  interpret,  and  present  information  regarding  special 
crops  and  classes  of  live  stock.  The  bureau  then  will  be  in 
a  position  to  report  for  the  Nation  as  a  whole,  for  each 
State,  and  for  each  coimty,  monthly  or  oftener  if  necessary, 
acreages  to  be  planted;  surpluses  or  deficiencies  of  seed, 
fertilizer,  labor,  and  farm  machinery;  acreages  actually 
planted;  progress  of  farm  work;  acreages  abandoned  and 
harvested;  damage  from  weather  conditions,  insects,  and 
plant  diseases;  condition  of  crops  and  forecasts  of  pro- 
duction; yields  per  acre  and  production  at  or  near  har- 
vest; acreages  and  yields  of  principal  varieties  of  each 
crop;  disposition  and  utilization  of  the  crops  produced; 
marketable  surpluses  and  stocks  on  farms;  prices  received 
jl  by  farmers  as  distinguished  from  market  quotations;  prices 

farmers  pay  for  supplies,  machinery,  and  equipment;  hours 

*Tid  wages  of  farm  labor;  and  the  foreign  situation.     These 

,(  -^^orts  will  cover  about  70  crops,  including  such  special 

'*  •'^mp  ae  -^^or^ table-    nnts,  fruits,  seed,  oils,  forest  products, 
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and  nursery  stock,  for  all  which  adequate  reports  have  not 
been  available  except  in  the  census  years. 

Likewise,  tiiere  will  be  given  the  number  of  horses,  mules, 
dairy  cattle,  beef  cattle,  swine,  sheep,  goats,  and  poultry, 
by  age  and  sex  classifications  corresponding  with  the  censiis 
enumeration  of  January,  1920;  of  purebred  animals  of 
each  kind;  of  those  bred,  bom,  or  brought  on  to  the  farm; 
of  those  sold,  slaughtered,  or  lost  through  disease,  exposure, 
or  other  causes;  of  those  remaining  on  hand  and  on  feed; 
the  condition  of  the  various  classes  of  animals;  farm  prices; 
and  the  feed  situation,  including  the  carrying  capacity  of 
pastures  and  ranges,  the  number  of  silos,  the  quantity  of 
silage  and  other  forage  available,  as  well  as  the  domestic 
meat,  dairy,  poultry,  wool,  and  hide  production,  and  the 
foreign  situation. 

Available  foreign  crop  and  live-^tock  estimates  will  be 
secured  and  published,  especially  for  countries  of  deficient 
supply  and  those  of  surplus  production  in  competition  with 
the  United  States,  and  periodical  world  balance  sheets 
will  be  prepared,  showing  for  the  principal  countries  of  the 
world  the  production  requirements,  imports,  exports,  and 
net  deficiencies  or  surpluses  of  the  major  crops  and  classes 
of  live  stock. 

It  is  proposed  to  establish  intimate  cooperative  relations 
with  State  departments  of  agriculture  and  State  assessors. 
In  this  way  greater  accuracy  will  be  secured  and  the  aggre- 
gate expense  to  the  States  and  the  Nation  reduced.  As 
the  value  of  reports  depends  not  only  on  their  completeness 
and  accuracy  but  also  on  their  quick  availability,  they  will 
be  issued  very  promptly  and  more  frequently,  sununaries 
will  be  released  on  dates  of  issuance,  and  the  Crop  Reporter 
will  be  changed  from  a  monthly  to  a  weekly  basis. 

VALUE   OF   COMPLETE   ESTIMATES. 

It  need  scarcely  be  pointed  out  that  county  estimates 
are  of  great  importance  to  the  work  of  the  county  agente 
and  the  extension  service  in  each  State,  to  manufacturers 
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and  business  men  who  supply  farmers  with  equipment  and 
machinery,  to  banks  which  furnish  funds  for  financing 
crop  production  and  movements,  and  to  transportation 
companies  for  supplying  cars  when  and  where  needed  to 
move  crops.  They  have  already  been  made  in  a  number 
of  States.  Preliminary  estimates  of  acreages  intended  to 
be  planted  will  enable  farmers  to  determine  whether  their 
plans  should  be  modified.  Estimates  of  surpluses  or  de- 
ficiencies in  the  supplies  of  seed,  fertihzers,  and  farm  help 
tend  to  equalize  both  distribution  and  prices  and  to  insure 
adequate  farm  production.  Estimates  of  acreage,  yield 
per  acre,  and  production  of  each  principal  variety  of  a 
given  crop,  in  addition  to  total  production  of  the  entire  crop, 
will  show  the  relative  adaptabihty  and  productivity  of 
varieties,  and  therefore  will  be  of  assistance  not  only  to 
farmers  but  also  to  seedsmen  and  to  crop  specialists  and 
plant  breeders  of  the  State  experiment  stations  and  of  the 
Federal  Department  of  Agriculture.  Those  of  crop  damage 
by  counties  from  insect  pests  and  plant  diseases  will  enable 
the  entomologists  and  plant  pathologists  to  work  more 
intelligently  in  developing  and  applying  remedies.  Those 
of  marketable  surpluses  on  farms,  or  the  portion  of  the 
crop  sold  from  the  farm  and  entering  the  channels  of  trade, 
will  facilitate  the  satisfactory  marketing  and  distribution  of 
surplus  production.  Such  estimates  have  been  made  for 
apples,  peaches,  potatoes,  and  truck  crops,  and  they  were 
promptly  and  effectively  utilized  by  growers  and  marketing 
agencies. 

Perhaps  the  most  important  feature  of  the  enlarged  pro- 
gram is  that  relating  to  live  stock,  which  represents  not 
only  a  farm  investment  of  more  than  $10,000,000,000 
but  also  constitutes  the  meat  supply  of  the  Nation,  a  con- 
siderable portion  of  the  export  trade,  a  very  important 
factor  of  successful  farm  management  and  economy,  and 
50  per  cent  of  all  farm  sales.  Yet  for  this  important 
industry  the  bm*eau,  with  its  inadequate  facilities,  has  been 
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able  to  estimate,  once  a  year,  only  the  gross  number  of 
animals  on  farms,  the  number  of  brood  sows,  and  the 
total  losses  from  disease  and  exposure.  No  attempt  has 
been  made  in  the  past  to  estimate  dairy  and  poultry  pro- 
duction  between  censuses,  the  annual  value  of  which 
amoimts  to  approximately  $3,000,000,000.  The  great  losses 
occurring  yearly  from  drought  and  feed  shortage  in  portions 
of  the  Great  Plains  and  in  limited  areas  of  other  sections 
might,  to  a  considerable  extent,  be  reduced  by  having  defi- 
nite and  detailed  information  regarding  the  feed  situation. 
The  expenditure  of  money  for  the  execution  of  this  pro- 
gram wiQ  clearly  be  an  investment,  which  should  be  made 
without  delay  in  order  that  agricultural  and  business  interests 
may  have  the  benefit  of  the  improved  service  during  the 
period  of  readjustment.  It  should  be  borne  in  mind  also 
that  the  proposals  are  in  no  sense  experimental.  Their 
feasibility  and  practical  value  have  been  fully  demonstrated. 

MARKETING  AND  DISTRIBUTION. 

In  the  field  of  distribution,  as  well  as  in  the  field  of  pro- 
duction, the  farmers  of  the  Nation  must  assume  the  main 
tasks  of  improvement.  The  Government  should  furnish 
all  possible  aid  in  the  way  of  information  and  suggestion, 
create  favorable  conditions  imder  which  production  and 
distribution  may  take  place,  and  especially  see  that  the 
channels  of  trade  are  open  and  that  abuses  do  not  exist. 

The  present  time  is  especially  fruitful  of  proposals  of 
a  large  and  novel  nature  designed  quickly  to  solve  market- 
ing problems.  Recently  measures  have  been  introduced 
into  the  Congress  proposing  a  private  or  a  governmental 
agency  of  national  range,  with  State  and  coxmty  sub- 
divisions, to  supervise,  or  even  to  direct,  the  handling 
or  marketing  of  the  Nation's  farm  products.  The  prob- 
ability is  that  an  xmdertaking  of  such  character  would 
break  down  of  its  own  weight.  There  is  no  question  that 
everything  which  can  legitimately  be   done   to   eliminate 
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waste  in  marketing  and  to  promote  orderly  distribution 
should  be  done.  But  the  views  of  the  most  experienced 
students  of  the  matter  seem  to  be  that  we  must  approach 
the  problem  in  simpler  terms,  work  along  lines  which 
have  clearly  proven  to  be  feasible,  and  promote  existing 
tendencies  and  practices. 

Certainly,  we  can  proceed  further,  by  State,  Federal, 
and  individual  action,  in  standardizing  the  production, 
the  handling,  and  the  packing  of  farm  products,  and  in 
promoting  the  use  of  standard  containers  and  proper 
storage  on  farms,  in  transit,  and  at  market  centers.  We 
can  continue  to  furnish  assistance  in  the  preparation  and 
installation  of  accounting  systems,  and  more  extensively 
and  accurately  gather  and  furnish  to  the  farmers  of  the 
Nation  all  pertinent  statistical  information.  I  need  scarcely 
emphasize  the  paramount  importance  of  making  available 
daily  to  producers  facts  as  to  market  prices,  supplies,  and 
demands.  The  market  news  services  of  the  Department 
of  Agriculture  have  already  clearly  proved  their  value. 
The  department  now  conducts  and  operates  an  inspection 
service  on  fruits  and  vegetables  covering  164  markets. 
It  publishes  reports  on  the  supply,  commercial  movement, 
and  prices  of  most  of  the  important  products  and,  in 
cooperation  with  14  States,  is  issuing  exchange  marketing 
lists  which  make  known  to  coimty  agents,  breeders,  and 
feeders  in  these  States,  where  surpluses  of  live  stock,  feeds,  ' 
and  seeds  are  to  be  found.  It  is  estimated  that  last  year, 
through  such  service,  the  farmers  in  Iowa  alone  made 
local  exchanges  having  an  estimated  value  of  $1,500,000. 

COOPERATIVE    ASSOCIATIONS. 

Particularly  must  the  Federal  and  State  agencies  omit 
nothing  to  promote  farmers*  cooperative  associations  along 
right  lines.  Already,  within  a  generation,  many  such  bodies 
have  appeared  and  rapidly  expanded.  It  is  estimated  that 
they  now  market  annually  approximately  $1,500,000,000 
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worth  of  commodities.  They  are  of  very  diverse  forms  and 
sizes.  For  the  most  part,  where  they  have  been  successful 
they  have  centered  their  activities  on  some  one  product,  or 
on  related  products,  in  a  given  area.  The  indications  are 
that,  with  the  continued  success  of  these  enterprises  and  with 
the  proper  edlicational  effort  and  direction,  they  will  develop 
even  more  rapidly  in  the  future.  Through  bulletins,  news 
articles,  and  lectures,  the  Department  of  Agriculture  has  en- 
deavored to  stimulate  these  efforts.  It  has  furnished  sugges- 
tions for  State  legislation  governing  their  organization  and, 
in  cooperation  with  23  States,  it  has  employed  trained  spe- 
cialists to  advise  extension  workers,  including  coimty  agents, 
and  others,  with  reference  to  cooperative  marketing. 

As  I  have  said,  the  rational  program  woxild  seem  to  be 
to  expand  these  activities,  which  have  clearly  demon- 
strated their  value,  to  follow  the  scent  as  it  were,  and  further 
to  develop  the  machinery  through  which  increased  assist- 
ance may  be  furnished.  There  should  be  in  every  State 
one  or  more  trained  market  specialists  of  the  Department 
of  Agriculture,  working  in  cooperation  with  the  proper 
State  authority,  to  stimulate  cooperative  enterprises  and 
to  aid  farmers  in  their  marketing  work  by  helpful  sug- 
gestions as  to  plans  and  methods.  These  experts  could 
very  effectively  aid  the  extension  workers.  County  agents 
generally  have  the  assistance  of  specialists  in  many  other 
lines,  but  at  present  they  have  not  the  requisite  aid  in 
distribution.  They  can  not  be  expected  to  be  expert  in 
all  agricultural  matters  or  to  be  omniscient.  The  depart- 
ment is  requestmg  mcreased  funds  to  make  this  extension 
possible  and  will  take  the  necessary  action  promptly  if 
the  appropriations  are  made. 

GOOD  ROADS. 

Good  roads  are  essential  to  the  prosperity  and  well-being 
of  urban  and  rural  communities  alike.  They  are  prere- 
quisite for  the  orderly  and  systematic  marketing  of  farm 
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products,  for  the  establishment  of  satisfactory  rural  schools, 
and  for  the  development  of  a  richer  and  more  attractive  rural 
life.  Recognizing  these  facits,  the  Federal  Government, 
through  the  passage  of  the  Federal  aid  road  act  in  1916, 
inaugurated  a  policy  of  direct  financial  participation  in 
road-building  operations  in  the  various  States.  This  act 
appropriated  $75,000,000,  to  be  matched  by  an  equal  amoimt 
from  the  States,  for  the  construction  of  rural  post  roads 
over  a  period  of  five  years,  and  $10,000,000 — $1,000,000 
a  year  for  10  years — ^for  roads  within  or  partly  within  the 
National  Forests.  It  required  each  State  to  have  a  respon- 
sible central  highway  department  with  the  requisite  powers 
and  funds.  All  the  States  have  complied  with  the  terms 
of  the  act,  although  it  was  necessary  for  them  to  enact  addi- 
tional legislation,  or  to  amend  their  constitutions ;  to  provide 
sufficient  fimds  to  match  the  Federal  apportionment;  and 
to  strengthen  existing  central  highway  bodies  or  to  create 
new  agencies. 

When  these  preUminary  steps  had  been  practically  com- 
pleted and  the  department  and  the  States  were  about  ready 
to  proceed  vigorously  with  the  aotual  construction  of  roads, 
the  United  States  entered  the  war.     It  soon  became  neces- 
sary greatly  to  curtail  highway  building  because  of  the 
difficulty  of  securing  transportation,  construction  materials, 
and  the  requisite  services.     After  the  armistice  was  signed, 
arrangements  promptly  were  made  for  the  active  resump- 
tion and  vigorous  prosecution  of  road  work  in  all  sections 
of  the  coimtry,  not  only  with  a  view  to  repair  the  damage 
wrought  by  the  heavy  traffic  forced  upon  our   highways 
during  the  war,  when  maintenance  operations  were  seriously 
nterfered  with,  but  also  to  provide  adequate  transportation 
^A^IU^AQ  f^  serve   the  increased  needs  of  agriculture  and 
•ic  jsfn       .'f'Mj^enizing    also    that   road-building   activities 
ire  lie     xxxxixSt     -iita^      -mploymcnt  for  many  unemployed 
.....    I..*. nor  1..,    ^r         .,   ^TaTisition  from  war  to  peace,  the 
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tion  of  the  Department  of  Agriculture,  appropriated 
$209,000,000,  in  addition  to  the  $85,000,000  provided  by  the 
original  act,  for  the  extension  of  road  construction  in  co- 
operation with  the  States,  and  also  made  some  important 
amendments  to  the  act.  The  definition  of  the  kind  of 
roads  that  can  be  constructed  was  greatly  broadened  and 
the  limitation  on  the  Federal  contribution  for  any  one  road 
was  increased  from  $10,000  to  $20,000  a  mile.  These  amend- 
ments have  greatly  facilitated  consideration  of  and  action 
upon  the  road  projects  submitted  by  the  State  highway 
commissions.  There  is  now  no  special  obstacle  to  the 
construction,  in  the  different  States  of  the  Union,  of  the 
roads  which  serve  the  greatest  economic  needs. 

TROUBLESOME    LIMITATIONS    REMOVED. 

The  act,  as  amended,  places  only  three  limitations  on  the 
type  of  road  which  may  be  built,  as  follows: 

(1)  That  the  roads  shall  be  *' substantial  in  character." 
This  means  that  the  road  must  be  so  constructed  that  it 
wiU  carry  the  prospective  traflBic  with  such  maintenance 
expenses  that  the  total  annual  charges  will  represent  a 
reasonable  expenditure  for  the  public  service  rendered  by 
the  highway.  It  is  to  the  interest  of  the  States  that  the 
roads  on  which  Federal  funds  are  used  be  substantially 
constructed,  because  the  law  requires  them,  or  their  civil 
subdivisions,  as  a  prerequisite  to  receiving  further  funds,  to 
maintain  properly  all  roads  built  with  Federal  aid.  There 
is  nothing  in  the  law  which  restricts  types  of  construction 
between  narrower  limits  than  those  established  by  soimd 
finance  and  good  engineering  practice. 

(2)  That  the  amount  contributed  from  the  Federal 
Treasury  in  connection  with  any  road  shall  not  exceed  50 
per  cent  of  its  cost  or  $20,000  a  mile.  The  main  thing  is  to 
build  a  road  that  will  stand  the  traffic  in  the  particular 
section  of  the  country  where  it  is  constructed.  The  condi- 
tions in  certain  regions  may  require  a  heavy,  comparatively 
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high-oost  typo  of  road,  while  in  others  a  lower  cost  type  may 
meet  all  the  requirements.  Sentiment  is  growing  through- 
out the  country,  even  in  the  newer  sections,  in  favor  of 
more  substantial  roads.  The  people  are  beginning  to 
realize  that  the  expense  of  maintaining  the  lighter  traffic 
types  under  heavy  traffic  is  unbearable. 

(3)  That  the  road  must  be  a  ''rural  post  road*'  as  de- 
fined in  the  act  as  amended;  that  is,  ''any  pubhc  road  a 
major  portion  of  which  is  now  used,  or  can  be  used,  or  forms 
a  connecting  hnk  not  to  exceed  10  miles  in  length  of  any 
road  or  roads  now  or  hereafter  used  for  the  transporta- 
tion of  the  United  States  mails. '*  Under  the  original  word- 
ing of  the  law.  Federal  funds  could  be  expended  only  on 
roads  upon  which  the  United  States  mails  "now  are  or  may 
hereafter  be  transported.*'  This  feature  was  the  most 
troublesome  to  the  highway  departments  of  the  various 
States.  It  required  a  definite  determination  in  each  case 
of  the  actual  post-route  status  of  the  road,  which  neces- 
sarily involved  delays  in  many  instances.  Under  the  new 
definition,  very  few  important  roads,  if  any,  will  be  de- 
barred from  receiving  Federal  aid,  if  all  the  other  require- 
ments of  the  act  are  met. 

Following  the  amendments  to  the  act,  the  regulations 
governing  its  administration  and  the  standards  for  plans, 
specifications,  and  estimates  were  modified,  and  one  of  the 
most  successful  former  State  highway  engineers  in  the 
country  was  placed  in  charge  of  the  Federal  aid  road  work. 
He  has  at  his  disposal  a  large  staflF  of  local  and  district 
engineer  aids,  and  no  pains  will  be  spared  to  provide  any 
further  Federal  assistance  that  may  be  needed.  An  advi- 
sory committee,  composed  of  representatives  of  the  State 
highway  departments,  selected  at  the  request  of  the  depart- 
ment, by  the  American  Association  of  State  Highway 
Officials,  with  due  regard  to  geographic  considerations,  also 
has  been  appointed  to  work  in  intimate  touch  with  the 
Federal  bureau,  meeting  with  its  officers  at  stated  periods 
and  at  such  other  times  as  may  seem  desirable. 
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LARGE  RESULTS  FROM  FRESEIH"  FEDERAL  LAW. 

The  record  indicates  that  from  July  1,  1918,  to  November 
1, 1919,  the  department  approved  1,345  road  projects,  involv- 
ing the  improvement  of  12,159  miles,  at  an  estimated  cost 
of  approximately  $181,143,644.  Of  this  smn,  approxi- 
mately $78,592,167  represents  Federal  fmids.  Since  the 
passage  of  the  Federal  aid  road  act,  1,927  projects  have  been 
approved.  These  caU  for  the  construction  of  18,596  miles 
of  road  at  an  estimated  cost  of  $225,267,847,  of  which 
about  $95,498,140  will  be  borne  by  the  Federal  Government. 
Gratifying  progress  also  has  been  made  in  connection  with 
the  National  Forest  road  work.  From  July  1,  1918,  to 
November  1,  1919,  74  projects,  involving  923  miles  of  road, 
were  approved,  and  plans  were  completed  for  the  improve- 
ment of  50  others,  aggregating  946  miles. 

The  1919  program  for  Federal  aid  road  building  is  greater 
than  any  previous  annual  road-building  accomplishment  in 
this  country.  It  is  so  great,  in  fact,  that  it  imdoubtedly 
will  be  necessary  for  many  of  the  States  to  postpone  until 
1920  the  expenditure  of  the  Federal  fimds  because  of  the 
necessity  of  developing  experienced  contracting  and  engi- 
neering organizations  from  the  stagnant  conditions  brought 
about  by  the  war.  Under  the  terms  of  the  act,  the  appor- 
tionment to  a  State  for  any  one  fiscal  year  remains  available 
for  expenditure  xmtil  the  close  of  the  succeeding  year.  It 
is  estimated  that  the  fxmds  already  provided  will  be  suffi- 
cient to  finance  next  year  a  program  more  than  four  times 
greater  than  any  that  has  ever  been  undertaken.  As  indi- 
cated, $294,000,000  has  been  made  available  from  the 
Federal  Treasury,  and  it  is  roughly  estimated  that  the 
State  funds  to  be  expended  cooperatively  on  road  projects 
under  the  terms  of  the  Federal  act  will  aggregate  $385,000,000. 

It  is  also  true  that  some  States  wiU  expend  large  sums  in 
excess  of  those  to  be  used  on  cooperative  projects  and  that 
their    several    subdivisions    will    provide    large    additional 
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amounts.  It  is  interesting  to  note  that  up  to  July  1,  1919, 
State  bond  issues  aggregating  $224,800,000  had  been 
authorized  and  approved  by  popidar  vote  and  that  pro- 
vision has  been  made  for  voting  next  year  on  proposals  for 
the  issuance  of  additional  State  road  bonds  to  the  extent  of 
approximately  $314,000,000.  During  the  present  and  the 
next  fiscal  year,  there  will  be  made  available  for  road  im- 
provements at  least  $1,000,000,000.  Certainly,  few  laws,  if 
any,  have  produced  greater  results,  either  in  terms  of  expen- 
ditures for  a  good  purpose  or  in  terms  of  helpful  legislation 
and  machinery,  than  the  Federal  aid  road  act.  It  seems 
clear,  in  the  circumstances,  that  the  principal  limiting  factors 
in  the  1920  program  will  be  those  of  rail  transportation  for, 
and  production  of,  suitable  road  materials,  the  contractors' 
organizations  available,  and  the  labor  supply. 

NO  ADDrriONAL  ADMINISTRATIVE   MACHINERY  NEEDED. 

The  suggestion  has  been  made  that  the  Federal  super- 
vision of  highways  should  be  taken  from  the  Department 
of  Agriculture  and  placed  xmder  a  Federal  highway  com- 
mission. A  bill  having  this  purpose  in  view  has  been  intro- 
duced in  the  Senate  of  the  United  States.  It  provides  for 
a  Federal  highway  commission  of  three,  each  receiving  a 
salary  of  $10,000  a  year,  whose  duty,  among  other  things, 
would  be  to  establish,  improve,  repair,  and  maintain  a  sys- 
tem of  highways  ''to  comprise  not  less  than  2  per  cent  nor 
I  more  than  5  per  cent  of  the  total  highway  mileage  actually 

j  used  as  such  in  any  State  as  ascertained  by  the  commission 

f  hereinafter  provided  for,  nor  less  than  2  per  cent  nor  more 

j  than  4  per  cent  of  the  total  highway  mileage  actually  used 

as  such  in  all  of  the  States  as  ascertained  by  the  commission, 

^r>f-    aflfording  convenient  ingress  to  and  egress  from  each 

")tauc?  at  not  less  than  three  points  and  connecting  with 

••q:hways  forming  part  of  the  national  highway  system  in 

•ioiTiinc    ^t«ltes."     The  coTinmiaQir-t  is  given  the  power  to 

....  .iipV   H>^  'liffl.  -«..      .   ^  romprised  in  the  sys- 
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tern,  after  having  requested  the  State  highway  departments 
to  recommend  routes,  and  to  determine  the  order  in  which 
all  or  parts  of  such  highways  shall  be  constructed,  recon- 
structed, improved,  repaired,  and  maintained.  The  Fed- 
eral (lovemment  is  to  assiune  the  maintenance  of  these 
roads.  The  commission  is  furthermore  empowered  to  take 
over  the  work  of  the  Department  of  Agriculture  relating  to 
highway  transportation,  to  construct  and  maintain  build- 
ings outside  the  District  of  Columbia,  to  operate  housing 
and  subsistence  facilities  and  commissary  stores  for  the 
benefit  of  its  employees  and  others  engaged  on  work  under 
its  direction,  and  to  purchase,  lease,  operate,  and  maintain 
such  motor  and  other  transportation  facilities  as  it  may 
deem  necessary  in  the  performance  of  its  duties. 

In  considering  any  proposal  of  this  sort,  certain  fimda- 
mental  considerations  must  be  borne  in  mind:  (1)  The  roads 
in  each  section  of  the  country  are  of  varying  degrees  of  im- 
portance in  the  service  which  they  render  or  may  render  to 
the  particular  locality,  to  the  State,  and  to  the  Nation  as  a 
whole;  (2)  this  is  a  big  country  and  the  traffic  conditions 
and  needs  vary  greatly  from  section  to  section;  (3)  the  State 
highway  departments,  being  in  immediate  touch  with  local 
conditions,  are  best  able  to  classify  the  roads  properly  on 
the  basis  of  the  economic  purpose  which  they  may  serve; 
(4)  the  Federal  Goverment,  under  the  Federal  aid  road  act, 
is  cooperating  in  the  improvement  of  the  roads  of  greatest 
importance,  the  classification  of  which  is  fixed  by  the  State 
highway  departments;  and  (5)  when  this  classification  has 
been  carefully  made  and  by  agreement  between  the  high- 
way departments  of  adjoining  States,  the  roads  of  first 
importance  generally  meet  at  State  boundaries,  and,  there- 
fore, become  interstate  highways  of  nation-wide  utiUty. 
The  Federal  Government  under  the  present  law  is  aiding 
the  State  highway  departments  in  the  classification  of  their 
roads  on  the  basis  of  importance  and  needs,  and  Federal  aid 
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is  rapidly  being  extended  for  their  improvement,  on  projects 

submitted  by  the  States  and  approved  by  this  department. 

The  present  machinery  for  supervising  road  construction 

is  the  Federal  Bureau  of  Public  Soads,  one  of  the  two  most 

I  ' 

efficient  agencies  of  the  kind  in  the  world,  and  the  48  State 
highway  commissions.  These,  in  effect,  constitute  an  ex- 
pert national  commission,  intimately  in  touch  through  its 
various  parts  with  all  sections  of  the  Union,  having  no  other 
purpose  than  that  of  serving  the  pubhc  interest.  It  is  diffi- 
»  cult  to  see  what  need  there  can  be  for  additional  or  new 

,  machinery.     Certainly,  there  is  no  necessity  of  creating  a 

separate  Federal  highway  commission  or  of  substituting  for 
I  the  present  cooperative  program  a  plan  which  would  com- 

I  mit  or  limit  expenditure  to  a  federally  owned  and  main- 

}  tained   highway   system.    Such   a   plan   would   not  meet 

I  present  needs.    There  is  as  yet  too  much  pioneer  work 

required  to  trust  the  working  out  of  proper  highway  pohcies 
j  to  a  small  Federal  conmiission. 

Very  properly  the  Federal  aid  road  act  places  on  the 
i  highway  authorities  of  the  several  States  responsibiUty,  in 

large  measure,  for  selecting  the  roads  to  be  constructed. 

Obviously  the  local  authorities  are  in  a  better  position  to 

judge  what  roads  would  serve  the  largest  economic  needs 

than  any  group  of  men  sitting  in  Washington  would  be.-  It 

is  the  duty  of  the  Federal  Bureau  of  Roads,  with  its  district 

engineers,  to  see  that  the  provisions  of  the  law  are  complied 

with.     It  is  giving,  and  wiU  continue  to  give,  all  possible 

assistance   to   the  State   authorities  in   all  their   technical 

problems,  as  well  as  in  the  planning  of  State  systems  and 

in  the  classification  of  roads.     It  has  been  the  policy  of  the 

department  from  the  outset,  in  order  to  prevent  haphazard 

action,  to  have  the  State  highway  authorities  prepare  and 

iresent  tentative  State  systems  of  roads.     It  was  apparent 

\m>*^  rigid  systems  not  subject  to  modifications  as  conditions 

•••-ut    require    would    be    inadvisable.     Each    State    has 

•/Y*,  ^f^A  -^'if  q,  QT-^'+^ro  onH    *n  gr^nprpi   H  IS  being  foUowed  in 
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the  development  of  projects  and  the  construction  of  roa4s. 
In  a  number  of  instances  systems  in  general  terms  have  been 
adopted  by  the  legislatures.  In  formulating  these  systems, 
the  engineers  are  giving  due  regard  to  interstate  connec- 
tions, that  is,  to  roads  connecting  the  system  of  one  State 
with  that  of  another,  and  as  progress  is  made  the  construc- 
tion of  through  roads  will  follow  as  a  matter  of  course. 

PROPOSED   CHANGE    WOULD   MEAN    LOSS. 

I  am  convinced  that  nothing  material  would  be  gained 
by  the  proposed  change.  Much  would  be  lost.  Many  com- 
plications would  be  introduced.  The  creation  of  a  commission 
would  entail  imnecessary  additional  administrative  expen- 
ditures and  the  commission  could  not  do  anything  that  can 
not  be  done  more  effectively  by  the  existing  cooperative 
machinery.  I  think  it  is  not  too  much  to  say  that  there 
is  a  minimum  of  friction  in  the  relations  of  the  State  and 
Federal  authorities  and  that  the  majority  of  the  State  high- 
way agencies  are  satisfied  with  the  present  arrangement  and 
do  not  wish  a  change. 

There  would  also  be  a  radical  change  of  pohcy.  I  am  of 
the  opinion  that  the  people  of  the  States  will  not  be  willing 
to  substitute  for  the  present  poUcy  of  developing  road  sys- 
tems on  the  principle  of  serving  the  broadest  economic 
needs  that  policy  advocated  by  those  whose  interest  is  in 
main  or  trunk  line  automobile  roads  primarily  for  touring 
purposes.  The  largest  service  will  be  rendered,  not  only 
to  farmers  but  also  to  urban  people,  by  following  the  prin- 
ciple of  constructing  roads  of  the  greatest  economic  im- 
portance, selected  after  careful  consideration  by  the  State 
agencies  having  adequate  knowledge  and  approved  by  the 
Federal  department.  It  seems  to  me  clear  also  that,  as  the 
work  proceeds,  we  shall  have  roads  which  will  be  equally 
serviceable  not  only  to  those  interested  immediately  in 
long-distance  automobile  travel  and  motor-truck  trans- 
portation but  also  to  those  interested  in  getting  their  farm 
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produce  to  the  market  in  'the  easiest  and  most  effective 
manner  and  in  the  transportation  of  the  mails.  I  clearly 
recognize  the  vast  growth  and  importance  of  the  motor- 
propelled  vehicle  passenger  and  freight  traffic.  It  is  esti- 
mated that  we  have  87  per  cent  of  all  such  vehicles  in  the 
world,  and  we  are  only  at  the  beginning  of  their  use;  but  I 
am  satisfied  that  the  development  of  highways  along  present 
lines  rather  than  along  the  lines  proposed  will  result  in-  their 
more  extensive  use.  I  have  no  prejudice  against  any  sort 
of  road  except  a  bad  road,  or  against  any  sort  of  construc- 
tion except  wasteful  and  imsubstantial  construction.  If 
traffic  conditions  require  heavy  construction,  then  I  am  in 
favor  of  it;  and  in  any  case,  under  the  present  law,  the  road 
must  be  substantial. 

The  road  movement  is  growing  very  rapidly.  The  Fed- 
eral aid  road  act  has  done  much  to  promote  it.  Experience 
has  brought  about  amendments  to  the  law  and  helpful 
changes  in  administration.  Comprehensive  road  programs 
have  been  inaugurated.  They  are  being  pushed  vigorously. 
They  will  result,  in  a  shorter  time  than  most  people  imagine, 
not  only  in  a  network  of  good  substantial  roads  in  the 
various  States  of  the  Union,  but  also  in  the  requisite  inter- 
state highways. 

Why  at  this  stage  introduce  complications  and  embar- 
rassments? Why  should  not  the  friends  of  the  move- 
ment for  roads  to  serve  the  people  cooperate  ?  It  is  difficult 
for  me  to  see  why  all  who  are  animated  by  high  public 
spirit  in  their  thinking  concerning  highways  should  not  coop- 
erate in  the  development  of  present  programs  and  in  the 
perfecting  of  the  existing  processes  and  machinery,  instead 
of  attempting  to  overthrow  them.  I  believe  that  many 
of  those  who  are  backing  the  proposed  change  do  not  know 
the  facts  and  are  not  aware  of  existing  conditions  and 
possibilities. 
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CONTINUATION  OF  FEDERAL  APPBOPBIATIONS. 

The  period  covered  by  the  original  Federal  aid  road  act 
and  its  amendments  will  expire  with  the  fiscal  year  1921. 
The  results  to  date  clearly  point  to  the  desirability  of  con- 
tinuing the  policy  of  Federal  participation  in  road  build- 
ing. If  this  is  to  be  done,  it  is  essential  that  a  decision  be 
reached  at  an  early  date,  so  that  the  States  may  be  able 
to  make  the  necessary  financial  provision  and  the  State 
and  Federal  departments  make  the  requisite  administra- 
tive arrangements.  If  the  financial  condition  of  the  Nation 
permits  it,  I  believe  it  would  be  good  policy  to  make 
available  from  the  Federal  Treasury,  to  be  expended  under 
the  terms  of  existing  legislation,  $100,000,000  for  at  least 
each  of  the  four  years  beginning  with  the  fiscal  year  1922. 

PAST  ACTION  AND  FUTURE  STEPS. 

The  promotion  of  agriculture  and  the  betterment  of  rural 
life  have,  for  many  years,  received  the  earnest  attention 
and  support  of  State  and  Federal  authorities.  Several  genera- 
tions ago  the  foundations  were  laid  for  the  two  great  agri- 
cultural agencies — the  land-grant  colleges  and  the  Federal 
Department  of  Agriculture — ^which  have  no  rivals  elsewhere 
in  the  world.  The  State  colleges  steadily  developed  until  in 
1918  they  had  plants  and  endowments  valued  at  $184,400,000, 
annual  incomes  aggregating  $47,700,000,  and  resident  and 
short-course  indents  numbering  123,000,  of  whom  45,000 
were  in  agricultural  courses.  Their  student  body  has  greatly 
increased  this  year.  They  are  now  engaged,  in  cooperation 
with  the  Department  of  Agriculture,  in  agricultural  exten- 
sion work  involving  an  annual  expenditure  of  more  than 
$14,000,000.  They  have  been  conducting  investigational  and 
educational  work  for  many  years  and  have  placed  in  all  parts 
of  the  Union  farm  leaders  with  scientific  and  practical  vision. 
The  Federal  Department  of  Agriculture,  whose  personnel  now 
numbers  more  than  21,000,  is  expending  from  all  sources  dur- 
ing the  current  year  $41,800,000,  aside  from  the  $294,000,000 
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made  available  by  the  original  and  amended  Federal  aid  road 
act  for  the  cooperative  construction  of  roads. 

As  has  been  repeatedly  pointed  out,  the  last  five  or  six 
years  have  been  especially  fruitful  of  legislation  and  adminis- 
trative action  looking  to  the  improvement  of  production 
i  and  distribution.     The  principal  items  are  the  following: 

j  (1)  The  Bureau  of  Markets,  excelling  in  the  character  and 

:  extent  of  its  activities  any  other  similar  existing  organization. 

\  (2)  The   Cooperative   Agricultural    Extension   Act,    the 

object  of  which  is  to  disseminate  information  among  the 
farmers,  mainly  through  trained  agents.     As  has  been  indi- 
cated, there  is  now  expended  annually,  from  Federal,  State, 
\  and  local  sources,  more  than  $14,000,000  for  work  contem- 

\  plated  by  this  act. 

ji  (3)  The  Cotton»Futures  Act,  with  amendments,  under  the 

l!  provisions  of  which  standards  for  cotton  have  been  estab- 

J  lished,  the  operations  of  the  futures  exchanges  supervised, 

\  and  the  sale  of  cotton  put  on  a  firmer  basis. 

I  (4)  The  Grain  Standards  Act,  which  aims  to  bring  about 

;|  uniformity  in  the  grading  of  grain,  enable  the  farmer  to 

obtain  a  fairer  price  for  his  product,  and  afford  him  a  finan- 
,i  cial  incentive  to  raise  better  grades  of  grain. 

(5)  The  Warehouse  Act,  which  authorizes  the  Department 
?                          of  Agriculture   to  license  bonded   warehouses   and   which 
I                          makes  possible  the  issuance  of  reliable  and  easily  negotiable 
1                          warehouse  receipts,  permits  the  better  storing  of  farm  prod- 
ucts, increases  the  desirability  of  receipts  as  collateral  for 
loans,  and  promotes  the  standardizing  of  storages  and  of 

j!  marketing  processes. 

(6)  The  Federal  Aid  Road  Act,  as  amended,  which  made 
available  $294,000,000  for  cooperation  between  the  Federal 
and  State  Governments  in  the  construction  of  rural  roads. 
It  has  conduced  to  the  establisliment  of  more  effective  high- 
'vay  machinery  in  each  State  and  strongly  influenced  the 

/  JAVAloT^TPent  '^f  good  r'^*»H  b"ilding  al'^^g  right  lines.     It  will 
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stimulate  larger  production  and  better  marketing,  promote 
a  fuller  and  more  attractive  rural  life,  add  greatly  to  the 
convenience  and  economic  welfare  of  all  the  people,  and 
strengthen  the  national  foimdations. 

(7)  The  Federal  Reserve  Act,  which  authorized  national 
banks  to  lend  money  on  farm  mortgages  and  recognized  the 
peculiar  needs  of  the  farmer  by  giving  his  paper  a  period  of 
maturity  of  sbc  months. 

(8)  The  Federal  Farm  Loan  Act,  which  created  a  banking 
system  reaching  intimately  into  the  rural  districts  and 
operating  on  terms  suited  to  the  farmer's  needs.  It  is 
attracting  more  capital  into  agricultural  operations,  bring- 
ing about  a  reduction  of  interest  to  farmers,  and  placing 
upon  the  market  mortgages  which  are  safe  investments  for 
private  fxmds. 

(9)  The  Vocational  Education  Act,  which,  among  other 
things,  provides  for  cooperation  with  the  States  in  train- 
ing teachers  of  agriculture  and  in  giving  agricultural  iostruc- 
tion  to  pupils  in  secondary  schools. 

Among  other  steps  which  should  be  taken  are  the  fol- 
lowing: 

(1)  The  building  up,  primarily  xmder  State  law,  of  a 
system  of  personal  credit  imions,  especially  for  the  benefit 
of  farmers  whose  financial  status  and  scale  of  operations 
make  it  difficult  for  them  to  secure  accommodations  through 
the  ordinary  channels. 

(2)  Expansion  of  existing  facilities  and  activities  for 
aiding  farmers  in  marketing,  including  especially  the  exten- 
sion of  the  market  news  and  food-products  inspection  serv- 
ices and  the  assignment  of  trained  market  specialists  to 
each  State,  in  cooperation  with  the  State  authorities,  to 
stimulate  cooperative  enterprises,  and  to  make  helpful  sug- 
gestions as  to  plans  and  methods. 

(3)  Continuation  of  the  present  policy  of  Federal  par- 
ticipation in  road  building,  through  the  appropriation, 
if  the  financial  condition  of  the  Nation  permits  it,  of 
$100,000,000  for  at  least  each  of  the  four  years  beginning 
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with  the  fiscal  year  1922,  to  be  expended  under  the  terms 
of  existing  legislation. 

(4)  The  regulation  and  control  of  stockyards  and  pack- 
ing houses, 

(6)  Federal  legislation  further  to  protect  consumere 
against  misbranded,  adulterated,  and  worthless  feeds  enter- 
ing into  interstate  commerce. 

(6)  Similar  legislation  dealing  with  fertilizers. 

(7)  Increased  support  by  States  for  rural  schools  and  more 
definite  direction  of  their  instruction  aloi^  lines  related  to 
rural  problems  and  conditions. 

(8)  The  requisite  legislation  for  the  improvement  of  the 
sanitary  conditions  in  rural  districts  and  for  the  building 
up  of  the  needed  hospital  and  medical  facilities. 

NEED    FOB   BROAD    8UBVKT    OF    HUBAI.   CONDITIONS. 

Present  conditions,  and  particularly  present  states  of 
mind,  indicate  the  need  of  a  fresh,  broad  survey  of  rural 
life,  of  its  special  problems,  and  of  its  relationships.  It 
should  be  viewed  as  a  whole.  A  comprehensive  flexible 
program  should  be  developed  for  the  guidance  of  the  dif- 
ferent agencies,  each  of  which  has  its  peculiar  functions 
and  responsibilities.  Furthermore,  the  principles  and  pur- 
poses governing  agricultural  life  and  agencies  should  be 
set  forth  for  the  education  of  the  American  public,  par- 
ticularly the  urban  part  of  it.  The  Nation  as  a  whole 
needs  a  fuUer  appreciation  of  its  basic  industry,  and  a  more 
definite  sense  of  direction  of  its  efforts  to  foster  it.  Many 
agencies  are  now  following  more  or  less  well  defined,  help- 
ful plans  of  their  own  devising,  but  these  are  at  best  piece- 
meal, and  there  is  confusion  of  leadership  and  objectives. 
1  program  made  by  any  one  element  would  be  partial  and 
■asatisfactory.  We  shoulc  iive  a  meeting  of  minds  of 
I   tbf>«e   directly   concerned,    "      ***"ners,   of    ^ricultural 
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You  have  already  indicated  your  intention  to  call  a  con- 
ference at  which  there  will  be  not  only  a  generous  repre- 
sentation of  farmers  but  also  of  agricultural  agencies  and 
organizations  and  of  business  interests  which  have  an  inti- 
mate relation  to  farm  problems.  I  believe  that,  because 
of  changed  conditions  here  and  elsewhere,  of  existing  imcer- 
tainties,  and  of  disturbed  states  of  mind,  this  conference 
should  be  called  at  the  earliest  possible  date.  It  may  be 
that,  as  one  outcome  of  it,  the  creation  of  a  rural  life  com- 
mission, with  a  temporary  or  a  permanent  status,  will  be 
determined  to  be  in  the  public  interest.  Certainly,  the 
best  means  of  fostering  our  basic  industry  can  not  too  fre- 
quently receive  definite  consideration  by  the  best  minds 
of  the  Nation. 

Respectfully, 

D.  F,  Houston, 

Secretary  of  Agriculture. 

The  PREfllDENT. 


By  Alonzo  Englbbebt  Tatlob, 
AMtiatant  to  the  Secretary  of  Affricvlture. 

IN  1878  the  German  Governmeijt  introduced  a  method  of 
estimating  the  crops  of  grain,  potatoes,  and  roots  based 
apoD  personal  reports  by  communal  authorities  familiar 
with  local  conditions.  The  estimates  were  founded  upon 
the  peasants'  statements  of  acreage,  to  which  experience  of 
yields  was  applied.  In  1893,  a  second  procedure  was  intro- 
duced. Preliminary  forecasts  were  made  by  agricultural 
experts  connected  with  the  Government,  and  the  final  esti- 
mates were  made  as  before  by  communal  authorities.  This 
was  done  because  it  was  alleged  by  the  central  governments 
that  the  estimates  of  the  local  crop  reporters  were  too  low 
and  presented  a  depreciative  picture  of  agriculture  in  the 
Empire.  The  motive  for  lower  estimates  was  reputed  to  lie 
in  the  landholder's  desire  to  reduce  taxes.  It  was  during 
this  time,  under  the  regime  of  Caprivi,  that  the  Bund  der 
Landwirte  was  organized.  This  association  became  a  strong 
political  power  and  was  able  to  unseat  Caprivi.  The  Bund 
der  Landwirte,  as  leader  of  tlie  Agrarian  Party  in  Ger- 
many, was  allied  to  the  Military  and  Conservative  Parties 
in  all  policies  and  has  been  consistently  Pan-Germanic  ever 
since.  It  demanded  and  secured  a  high  tariff  on  agricul- 
tural products  and  tried  in  every  way  to  hinder  importation 
of  foodstuffs,  in  order  to  conserve  to  the  landowners  a 
monopoly  of  tlie  market  of  Germany.  Naturally  this 
brought  the  Agrarians  into  conflict  witli  the  Social  Demo- 
cratic Party,  which  attempted  to  secure  cheaper  foodstuffs 
by  importation.  The  political  policy  of  the  Agrarians, 
usually  identified  with  the  Centrum,  was  to  make  Germany 
independent  in  national  subsistence  and  especially  for  the 
eventuality  of  future  war.  Under  this  policy  everything 
.  was  done  to  stimnlate  agriculture  in  efficiency  and  in  profits. 
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During  the  years  1893-1898  the  reports  of  the  States  were 
always  higher  than  those  of  the  communal  authorities.  The 
figures  of  the  agricultural  experts  ran  from  12  to  20  per  cent 
higher  than  those  of  the  communal  authorities.  In  1899  the 
reporting  of  crops  by  the  local  authorities  was  discontinued 
and  the  exclusive  function  placed  in  central  offices. 

When  one  compares  the  figures  for  yield  of  bread  grains 
and  potatoes  in  a  series  of  years  before  and  during  the  war, 
one  obtains  the  following  table,  in  rounded  figures,  the 
figures  in  brackets  representing  the  amounts  accounted  for 
in  the  distribution  of  the  Food  Administration : 

Bread  grains  and  potatoes  in  German/y. 


Year. 


1911 
1912 
1913 
1914 
1915 

1916 

1917 

1918 
1919 


Bread  grains: 
Wheat  and  rye. 


Tons. 
15,310,000 
15,800,000 
16,720,000 
14,800,000 
12,870,000 
11,160,000 
(9,650,000) 

8,970,000 
(8,270,000) 
10,320,000 
10,810,000 


Potatoes. 


Tons, 
35,000,000 
50,900,000 
54,300,000 
45,700,000 
55,100,000 
23,530,000 

(20,580,000) 
33,820,000 

(30,860,000) 
26,410,000 
27,000,000 


The  average  of  bread-grain  yields  in  1911, 1912, 1913, 1914, 
and  1915  was  15,100,000  tons.  The  average  of  1916,  1917, 
1918,  and  1919  was  10,360,000  tons,  or  68  per  cent  of  the 
previous  average.  The  average  of  potato  yields  in  1911^  1912, 
1913,  1914,  and  1915  was  48,200,000  tons.  The  average  of 
1916,  1917,  1918,  and  1919  was  27,760,000  tons,  or  57  per  cent 
of  the  previous  average.  On  the  basis  of  obvious  but  super- 
ficial considerations  alone,  these  reductions  might  be  re- 
garded as  the  results  of  scarcity  of  fertilizer,  work  animals 
and  farm  labor  and  lack  of  rotation  and  diversification. 
This  was,  indeed,  the  interpretation  commonly  advanced  in 
the  German  press.  (Similar  reductions  in  yield  were  re- 
ported for  the  other  grains  and  for  the  root  crops,  but  a  dis- 
cussion is  best  confined  to  bread  grains  and  potatoes.) 

The  experiences  of  the  departments  entrusted  with  the 
control  and  distribution  of  foodstuffs  during  the  first  year 
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of  the  war  led,  however,  to  an  analysis  of  crop  estimates  in 
Germany  that  necessitated  a  different  conclusion.  The  offi- 
cial crop  estimates  were  the  foundation  of  the  report  of  the 
Eltzbacher  Commission  (Die  Deutsche  Volksemaehrung  und 
der  englische  Aushungerunsplan,  1915).  According  to  this 
report,  the  then  present  and  prospective  supplies  of  bread- 
stuffs  in  Germany  were  such  as  to  cause  little  concern,  rather 
the  contrary.  The  carry-over  from  1913  was  stated  to  be  at 
least  1,500,000  tons.  The  crop  was  given  as  14,800,000  tons, 
a  total  of  16,300,000  tons.  Four  hundred  thousand  tons  were 
imported.  The  figure  for  the  sum  of  the  crop  plus  carry-over 
plus  import  minus  the  figure  for  seed  (1,500,000  tons)  left 
for  consumption  during  the  year  15,200,000  tons.  Three 
million  soldiers  were  fed  almost  exclusively  on  grain  cap- 
tured in  the  occupied  areas  to  the  east  and  west;  and  some 
grain  and  flour  were  shipped  back  into  Germany.  On  the 
first  of  February  an  inventory  of  stocks  of  breadstuffs  was 
taken  and  the  amoimt  present  reported  as  4,800,000  tons. 
Fifteen  million  two  hundred  thousand  minus  4,800,000  leaves 
10,400,000  tons  of  bread  grains  that  had  disappeared  during 
five  and  a  half  months,  representing  a  consmnption  of 
1,890,000  tons  per  month.  On  bread-cards  after  February 
1,  the  available  4,800,000  tons  provided  bread  for  the  same 
people  for  seven  and  a  half  months,  corresponding  to  a  con- 
sumption of  640,000  tons  per  month.  On  the  basis  of  these 
figures  the  Germans  were  supposed  to  have  consumed  bread- 
stuffs  in  the  autumn  at  the  rate  of  1,890,000  tons  a  month 
and  during  the  following  spring  and  summer  months  at  the 
rate  of  640,000  tons  a  month.  This  would  correspond  to  a 
reduction  of  two-thirds  in  the  bread  ration.  The  stocks  on 
February  1  should  have  been  in  the  neighborhood  of  10,- 
000,000  tons,  if  the  prewar  consumption  had  occurred.  The 
stocks  actually  found  were  4,800,000  tons.  Such  a  manifestly 
impossible  situation  could  have  had  but  one  or  several  of 
five  explanations : 

The  carry-over  was  exaggerated. 

The  bread  consumption  was  coUossal. 

Much  bread  grain  was  fed  to  domesticated  animals. 

Stocks  were  concealed. 

The  crop  estimates  were  greatly  exaggerated. 

The  first  really  falls  under  the  fifth,  since  it  was  a  statisti- 
cal and  not  an  inventoried  carry-over. 


I 
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The  failure  to  find  in  the  inventory  of  February,  1915,  even 
half  of  the  stocks  that  statistically  should  have  been  in  hand, 
caused  a  profound  sensation  in  the  classes  in  Germany  that 
were  permitted  to  know  the  facts.  It  was  clear  that  the 
whole  structure  of  the  report  of  the  Eltzbacher  Commission 
was  undermined,  and  that  the  food  program  of  the  na- 
tion rested  on  faith  rather  than  on  fact.  A  number  of 
scientists  (prominent  among  them  Ballod)  thereupon  came 
into  the  open  with  the  charge  that  the  crop  estimates  of  the 
empire  presented  exaggerated  figures,  as  had  indeed  been 
previously  alleged.  Von  Braun  could  find  no  evidence  that 
the  total  supplies  of  bread  grain  available  for  the  year 
(crop+carry-over+import)  were  over  12,400,000  tons,  in- 
stead of  the  official  15,200,000  tons.  Twelve  million  four 
hundred  thousand  minus  4,800,000  leaves  7,600,000  tons  con- 
sumed or  disappeared  in  five  and  one-half  months,  a  figure 
considerably  less  than  10,400,000  tons,  but  still  large  enough 
to  constitute  a  puzzle  as  difficult  to  the  statistician  as  it  was 
painful  to  the  consumer.  No  one  could  pretend  that  the  con- 
sumption of  bread  in  the  fall  of  1914  was  greatly  above  nor- 
mal. There  was  much  Christmas  feasting  in  Germany  in 
1914,  in  anticipation  of  victory  in  1915;  but  it  was  not 
feasting  with  bread.  No  evidence  could  be  adduced  tending 
to  indicate  concealment  of  material  amounts  of  grain.  There 
remained  but  two  explanations.  The  crop  estimates  were 
glaringly  exaggerated;  or  immense  amounts  of  wheat  and 
rye  had  been  fed  to  domesticated  animals. 

The  Government  felt  itself  compelled  to  secure  more  re- 
liable data,  since  a  rationing  could  not  be  programed  and 
established  on  stocks  that  did  not  correspond  in  bags  and 
bins  to  the  figures  on  paper.  They  restored,  in  1915,  the 
reporting  by' communal  authorities  and  indeed  doubled  this. 
^  One  forecast  was  done  by  the  communal  authorities  just 

before  the  harvest;  a  second  estimate  was  made  just  after 

the  harvest.     The  estimates  of  the  agricultural  experts  of 

'\  "  the  several  States  were  carried  out  in  Novenil)er.     In  1917 

;  I  fourth  estimate  was  added,  made  late  in  the  fall  by  ex- 

^  jerts  of  the  Imperial  Grain  Department,  that  had  charge 

^f  the  mobilization  of  the  grain  for  purposes  of  distribution 
N  according  to  the  program  of  the  militai*}'    forces  and  of 

h^    -oor    -^onfrolJor.     "^he  Imperial  Grain  Department  has 
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carefully  worked  over  the  estimates  of  the  years  1915,  1916, 
1917,  and  1918,  and  the  result  of  this  survey  was  expressed 
in  the  statement  that  the  most  reliable  estimate,  the  one 
whose  figures  could  be  duplicated  in  actual  grain,  was  the 
preharvest  forecast  of  the  communal  authorities.  Thus  was 
vindicated,  after  two  decades,  the  reporting  system  of  the 
communal  authorities  discredited  in  the  '90s  by  Agrarian 
politicians. 

The  following  specific  considerations  have  been  advanced 
indicating  that  the  estimates  of  former  years  were  exag- 
gerated. 

The  prewar  consumption  of  bread  and  flour  in  Germany, 
as  determined  by  milling  statistics  and  study  of  the  habits 
of  the  people,  was  not  over  360  pounds  of  grain  per  capita 
per  year.  The  prewar  consumption  of  bread  grains  was 
at  the  rate  of  something  over  900,000  tons  per  month.  Such 
a  higher  consumption  (520  pounds)  as  would  explain  the 
utilization  of  the  yields  of  wheat  and  rye  reported  during 
the  past  20  years  has  eluded  all  detection  and  has  never 
existed. 

The  milling  statistics  leave  an  enormous  gap  between 
grain  and  flour.  In  the  years  1908-1910  the  crops  of  wheat 
and  rye  were  given  as  30,550,000  tons.  The  import  was 
5,090,000  tons ;  the  export  1,970,000  tons.  Three  million  tons 
were  subtracted  for  seed.  That  left  as  supply  30,670,000 
tons,  regarding  the  carry-over  from  1907  and  into  1910 
as  a  stand-off.  During  those  two  years  the  mills  ground 
21,860,000  tons,  leaving  unaccounted  for  8,810,000  tons,  or 
29  per  cent.  In  the  year  1912-13,  10,930,000  tons  passed 
through  the  mills.  The  demonstrable  utilization  of  wheat 
in  this  country,  as  pointed  out  to  the  German  Government 
by  Ballod  in  1915,  accounts  for  97  per  cent  of  the  crop  figure 
for  wheat. 

In  1907  the  German  Government  carried  out  a  special 
survey  of  acreage  under  cultivation,  an  actual  piece-by-piece 
count  and  estimate.  This  yielded  the  figure  24,900,000  hec- 
tares. The  figure  for  the  same  year  for  cultivated  acreage 
used  for  basis  of  crop  reports  was  26,100,000  hectares.  A 
tabulation  carried  out  in  1915  again  gave  results  materially 
lower  than  those  used  by  the  crop  reporters.  A  card  index 
system  is  now  in  use. 
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France  clung  to  the  old  method  of  communal  crop  re- 
porting. Contrasting  the  progress  of  growing  of  grain 
during  the  last  decades,  we  find  that  in  France  the  acreage 
has  fallen,  from  1880  to  1913,  from  14,200,000  to  13,800,000 
hectares,  while  the  yield  has  increased  from  15,200,000  to 
16,966,000  tons,  a  gain  of  15  per  cent.  In  Germany  the 
acreage  has  increased  from  13,500,000  to  14,400,000  hed^ares, 
while  the  yield  has  increased  from  14,030,000  to  27,330,000 
tons,  a  gain  of  82  per  cent.  With  all  appreciation  for  Ger- 
man agriculture  the  increase  is  so  large  as  to  awaken  distrust 
Statistical  grain  has  always  been  tangible  in  France  but  not 
tangible  in  Germany. 

In  Germany  a  ton  of  phosphate  was  supposed  to  increase 
the  yield  of  grain  5  tons,  of  potatoes  8  tons.  In  France  the 
increase  in  yield  per  ton  of  phosphate  was  reported  as  1  ton 
for  grain  and  2.5  tons  for  potatoes.  The  contrast  again 
awakens  distrust. 

The  official  explanation  first  given  for  the  disappearance 
of  wheat  and  rye  in  1914  ran  to  the  effect  that  it  had  been 
fed  to  domesticated  animals.  There  was  without  question 
some  feeding  to  animals,  because  the  customary  supply  of 
barley  from  Eussia  was  wanting.  But  the  amount  was  much 
more  than  could  be  thus  accounted  for;  and  in  any  event 
this  explanation  can  not  avail,  because  the  dilemma  of  the 
statistical  hiatus  was  the  same  before  the  war.  Up  to  1906 
it  might  have  been  assumed  that  material  amounts  of  wheat 
and  rye  outside  of  the  tailings  (the  tailings  of  rye  were  com- 
monly stated  to  constitute  10  per  cent  of  the  crop)  were  fed 
to  swine  because  of  price  relations.  But  in  1906  the  import 
duty  on  barley  was  lowered  to  13  marks  per  ton  and  that  on 
rye  raised  to  50  marks  per  ton.  The  result  was  to  create  dis- 
parity between  the  prices  of  rye  and  barley  and  stimulate 
the  growing  of  rye.  During  the  five  years  before  the  war 
the  mean  price  of  barley  was  some  25  to  30  per  cent  below 
that  of  rye.  As  a  result  Germany  became  a  rye-exporting 
and  barley-importing  state.  It  is  folly  to  assume  that  be- 
tween 1906  and  1914  the  peasant  fed  high-priced  rye  to  swine 
and  sold  cheap  barley.  The  normal  import  of  feed  barley 
and  maize  before  the  war  was  not  over  350,000  tons  per 
month;  but  during  the  fall  months  of  1914  the  grain  that 
disappeared  was  almost  three  times  that  amount.  The  dis- 
crepancy in  the  figures  existed  before  1906.     It  continued 
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from  that  date  until  the  onset  of  the  war.  It  persisted  until 
the  intfoduction  of  a  different  method  of  crop  reporting. 
Only  one  explanation  remains :  The  crop  yields  were  exag- 
gerated. 

What  has  been  said  of  rye  applies  to  wheat  with  still 
greater  force.  The  milling  statistics  are  kept  separate  for 
wheat  and  rye.  According  to  the  statistics  for  crop,  import, 
and  milling  of  wheat  in  the  two  years  1908-9  and  1909-10, 
3,600,000  tons  of  wheat  remained  unaccounted  for.  To  state 
that  Grermany  raised  and  imported  wheat  to  feed  to  domes- 
ticated animals  in  any  volume,  beyond  the  tailings,  is  absurd. 

It  is  the  general  view  now  stated  in  official  and  scientific 
journals  that  the  prewar  reports  of  grain  yields  were  at 
least  10,  possibly  at  times  15,  per  cent  too  high.  In  a  memo- 
randum presented  by  the  Food  Administration  of  the  present 
German  Government  to  the  American  Relief  Administration 
occur  the  following  words :  "  The  November  estimate  of  the 
Imperial  Statistical  Bureau  was  in  peace  times  demonstrably 
much  too  high." 

What  has  been  stated  for  wheal  and  rye  holds  in  like 
manner  for  barley,  oats,  and  the  fodder  roots.  When  the 
imported  feeding  stuffs  were  no  longer  available,  the  peas- 
ants found  that  they  did  not  possess  over  85  to  90  per  cent  of 
the  feed  grains  that  statistically  they  were  supposed  to 
possess.  The  army  requisitions  of  feed  grains  were  based 
on  the  crop  reports.  Thus  the  peasants'  stocks  were  con- 
tracted from  both  directions. 

The  situation  is  statistically  not  so  clear  for  potatoes,  but 
it  is  agreed  that  the  prewar  figures  for  the  potato  crop  must 
have  been  15  per  cent  too  high.  The  following  table  con- 
tains rounded  figures  for  the  average  crops  and  utilization: 

Average  crops  and  utilization  of  potatoes  in  Oermany. 


Use. 


Crop 

Seed  and  waste 

Indnstiy 

Human  food... 
Animal  feed — 


Average  of 
1911, 1912, 
1913, 1914, 
and  1915. 


Tons. 
48,200,000 
10,000,000 
5,000,000 
14,000,000 
19,000,000 


Average  of 
1916, 1917, 
and  1918. 


Tons. 
27,900,000 

7,200,000 

2,300,000 
14,100,000 

4,400,000 
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When  one  compares  the  data  in  this  table  and  recalls  the 
enormous  amounts  of  concentrates  that  Germany  used  to 
import  (barley,  maize,  oil  seeds,  oil  cake,  mill  feed),  it  is 
clear  that  the  figure  representing  the  exaggeration  in  the 
crop  report  must  lie  largely  in  the  amount  recorded  as  de- 
voted to  domesticated  animals.  The  elucidation  now  usually 
advanced  in  Germany  to  explain  the  exaggerated  figures  is 
that  the  experts  of  the  agricultural  departments  of  the  sev- 
eral States,  accustomed  to  operations  on  efficient  estates, 
judged  all  productions  per  hectare  by  those  to  which  they 
were  accustomed.  The  Socialists,  however,  are  not  disposed 
to  deny  that  the  figures  were  padded  for  political  purposes, 
in  order  to  bolster  up  the  program  of  the  Agrarian  party. 

In  foreign  nations  the  revelation  that  the  Gennan  crop 
reports  have  been  exaggerated  for  nearly  a  quarter  of  a  cen- 
tury will  arouse  two  reflections.  To  the  scientifically  minded 
the  statistical  confusion  that  has  been  introduced  through 
the  use  of  the  official  German  figures  is  appalling.  To  the 
practical  farmer,  however,  as  well  as  to  the  student  of  agri- 
culture, the  reflection  will  linger  that  it  was  upon  these 
exaggerated  crop  reports  that  German  propaganda  for 
potash  was  largely  based. 


By  John  R.  Mohlbr, 
Chi^,  Bureau  of  Animal  Indtutry, 

COMBATING  animal  disease  is  a  struggle  agdnst  unseen 
eaemies.  Their  attacks  are  felt  in  live-stock  losses,  and 
even  when  results  are  not  fatal  to  animals  there  is  nearly 
always  a  setback  in  production,  growth,  vitality,  or  all  of 
these  combined. 

So  swift  and  persistent  are  the  attacks  of  many  contagious 
diseases  that  after  the  appearance  of  visible  symptoms  little 
can  be  done  to  save  the  infected  animals.  The  owner  of 
Bucb  stock  is  stout-hearted  indeed  if  he  accepts  bis  reverses 
and  endeavors  to  recoup  the  loss  in  the  face  of  dangers  from 
umi]ar  attacks.  Most  live-stock  men  are  courageous, 
accustomed  to  take  risks,  and  ready  to  grapple  with  prob- 
lems as  they  arise.  But  without  the  assistanoo  of  various 
weapons  of  science  developed  during  the  last  few  decades, 
farmers  and  stockmen  would  necessarily  be  on  the  defensive 
continuously.  They  would  pay  toll  to  one  direase  or  anofier 
in  the  futile  hope  that  each  loss  would  be  tho  last. 

SCIENCE  MAKES  AGGRESSIVB  ACTION  POSSIBLE. 

Fortunately,  veterinary  science,  based  on  experimental 
work  and  research,  has  reversed  the  nature  of  the  contest. 
A  knowledge  of  methods  of  combating  the  unseen  foe 
enables  sanitary  officials  and  persons  engaged  in  the  live- 
stock industry  to  take  the  aggressive.  Pubhc  opinion  on  the 
control  of  these  diseases  also  has  given  added  impetus  to  the 
work. 

Stockmen  familiar  with  the  trend  of  the  industry  know 
that  as  herds  and  flocks  increase  to  meet  human  require- 
ments, the  control  of  disease  becomes  a  greater  problem. 
Uore  than  that,  the  tendency  toward  an  increased  number 


70        year^HwJc  of  (he  Department  of  Agrictdture,  1919. 

of  lire  stock  throughout  tho  country  introduces  a  danger  of 
infection  much  greater  than  when  interchange  of  ftnimala 
was  mostly  local.  Congress  and  most  State  legislatures 
have  supported  disease-control  work  in  a  tangible  way  by 
voting  ftinds  for  conducting  eyatematic  campaigns  of  eradi- 
cation. Bureau  of  Animal  Industry  records  and  reports 
from  States  furnish  evidence  of  encouraging  progress  in  the 
work;  and  the  results  point  to  the  value  of  handling  prob- 
lems in  disease  eradication  on  a  Nation-wide  scale  wherever 
possible.     There  are  several  reasons. 


Eradication  of  Contagious  Pleuropneumonia. 
Tha  dissas*  hai]  eilsied  ever  since  1843.    Eradication  vbs  hegaa  In  1SS4 
and  completed  in  l$e3. 

While  inspection  and  regulation  are  valuable  safeguards 
in  checking  the  spread  of  infectious  diseases,  the  most  satis- 
factory solution  ia  eradication  from  the  entire  country,  fol- 
lowed by  suitable  methods  of  preventing  reinfection.  In  the 
case  of  some  diseases,  such  as  hog  cholera,  in  which  the 
source  of  infection  is  often  very  difficult  to  trace,  complete 
eradication   is   a   baffling  problem.    There  is   now   being 
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waged,  however,  a  series  of  aggressiTe  country-wide  cam- 
paigns against  the  most  important  live-stock  diseases,  with  a 
view  to  their  ultimate  wiping  out. 


Eradication  of  Cattle  Satbiee. 
NMrlroob-liallolUiaUiiiMSlatMwwmcotedinltOt.   EndkatlonlineBilreampIeMd. 

PROGRESS  SHOWN  IN  CHARTS. 

The  accompanying  charts  give  live-stock  owners  a  com- 
prehensive knowledge  of  progress  in  disease  eradication. 
Based  on  oflScial  records  covering  a  term  of  years,  these  charts 
show  clearly  that  disease  control  and  eradication  are  not 
hopeless  tasks.  Following  is  a  brief  statement  regarding  the 
prevalence  or  absence  of  the  more  important  animal  diseases 
in  the  United  States  and  in  the  Vorld  at  the  end  of  the  fiscal 
year  which  closed  June  30,  ldl9. 
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African  horse  svATiess.—As  the  name  indicates,  this  is  a 
horse  disease  found  principally  in  Africa.  The  principal 
symptoms  are  extensive  watery  swelUngs  and  hemorrh^;e  of 
internal  organs.  About  one-third  of  the  affected  Bnimftla 
die. 

9 


Eradication  of  Sheep  Scabies. 

Tha  task  of  heelng  the  UhIUkI  BtaUsfrom  thb  disease  Ismorelban  ulns-tenltu  comptet*. 

Foot-and-^mouth  disease. — ^This  is  a  highly  infectious  dis- 
ease affecting  cattle  and  swine  principally,  but  also  attack- 
ing other  animals  and  even  people.  The  principal  symp- 
toms are  blisters  on  the  feet,  mouth,  and  teats,  a  feverish 
condition,  and  (in  dairy  cows)  caked  udders.  When  inter- 
nal organs  are  affected,  which  is  particularly  the  case  with 
calves,  the  disease  usually  is  fatal. 

Lymphaiigitis  (idcercUive  and  epizootic) . — These  two  forms 
of  lymphangitis,  caused  by  two  different  organisms,  are  very 
contagious  and  hard  to  cure.    Although  absent  from  the 
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United  States,  they  have  been  a  veritable  menace  since  the 
war,  owing  to  their  prevalence  among  the  horses  used  in  the 
war  areas  of  Europe.  Special  regulations  were  issued  gov- 
erning the  inspection  and  quarantine  of  horses  entering  the 
United  States  from  Europe.  These  appear  to  have  been 
effective  thus  far  in  preventing  these  infections  from  reaching 
our  shores. 


^Pt? 


Eradication  of  Bovine  Tuberculosis  in  District  of  Columbia. 

The  per  oent  of  tuber -niloos  cattle  has  been  reduced  from  about  19  per  cent  in  1910,  when  the 

work  began,  to  0.63  per  cent  In  1919. 

Md  it  Caderas. — This  disease  affects  horses  principally, 
producing  a  weakness  of  the  hind  parts,  with  staggering  gait 
and  finally 'paralysis.  Mai  de  Caderas  exists  chiefly  in  the 
northern  and  central  portions  of  South  America,  and  in  cer- 
tain districts  of  Brazil  it  has  caused  the  complete  annihila- 
tion of  the  horse  stock. 

CaiHe  farcy. — ^This  is  a  chronic  disease  of  cattle  occurring  in 
France  and  the  West  Indies.  It  is  characterized  by  nodular 
swellings  in  th^  skin,  which  spread  to  the  glands  and  finally 
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Extent  of  Cooperative  Tuberculod»-ETadication  Work  in  the  United  SMea- 

Ths  chut  shovs  the  increaslog  niunber  ol  herds  undct  supervlakui. 


Eradication  of  Cattle  Ticks. 

Evtcr  faar  slDoe  IMS  has  ihovii  pngnas. 
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the  viscera,  proving  fatal  within  a  year.  While  resembling 
the  farcy  of  horses,  it  is  caused  by  an  entirely  different  genu 
and  should  not  be 
confused  with  the 
external  skin  form 
of  glanders.  For- 
tunately, it  has 
never  been  intro- 
duced into  this 
country. 

MaUa    fever. — 
Malta   fever   is  a 
disease    of    goats, 
and  has  been  found 
occasionally  in  the 
southern    part  of 
the  United  States 
near  the  Mexican 
border.     The  dis-    Q 
ease  is  serious  prin-    i^ 
cipally  because  it    ^ 
also  aJEfects  people. 
Malta   fever   is    ^ 
scarcely  known  in    ^ 
the  United  States,    n 
though    it    was    ^ 
found  at  a  quar- 
antine station   in 
1905  in  a  herd  of 
goats  which  were 
imported  from  the 
Island     of    Malta 
and  entered  at  the 
port  of  New  York. 
The    disease    was 

stamped     out    in  Suppreadoa  of  Foot-and-Mouth  Dwewe. 

quarantme. 

T  into  't  I,  ^  Iiilg7a,1S80,ai]dlS»Dnl;a[ewheutwer«liiI«ct«d;inl9aS, 
in  lyi^  It  nad  1,711  wb™  inlected;  m  WOS-S,  a,oaS;  urn  la  Im4-1B1«,  77,H0 
gained  some  head-  ■■»  slftu«tit««d.  The  Unltad  SUta  b  now  Ina  Iroin  Uw 
way  when  discov- 
ered in  goats  near  the  Mexican  border.  In  this  instance 
the  disease  was  introduced  in  goats  imported  from  Mex- 
ico.    By  means  of  vigorous  quarantine  metiiods  it  was 
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confined  to  limited  areas  of  the  Southwest  adjacent  to  the 
Mexican  border  and 
eradicated. 

Nagana. —  This 
scoiu^e  is  caused 
by  the  bite  of  the 
tsetse  fly  and  gen- 
erally is  fatal.  It 
is  more  prevalent 
in  the  central  and 
southern  parts  of 
Africa,  where  on 
occasion  it  has  an- 
nihilated the  cattle 
of  entire  districtB 
and  has  affected 
horses  and  other 
^  animals    also. 

(^  Therefore,    nagana 

^  13  one  of  the  moat 

V  desxuctive  of  ani- 

Q  mal    diseases.      It 

^  is    excluded    from 

^  the  United   States 

X  by     quarantine 

methods. 

Pleurop  neumonia 
or  lung  plague. — 
Tliis  highly  con- 
tagious disease 
causes  heavy  losses 
among  the  bovine 
species.  It  was 
stamped  out  of  the 
United  States  in 
the  early  nineties 
and  ever  since  has 
been  excluded. 

Rinderpest. — 
Sometimes  called 
cattle  plague,  this 
acute,  mfectious  disease  attacks  the  bovine  species,  causing 
heavy  losses.  The  digestive  oi^ans  mainly  are  involved. 
Rinderpest  exacta  a  heavy  toll  among  cattle  in  Kussia,  Sontii 
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Africa,  Asia,  and  the  Philippines,  but  has  never  reached  this 
country. 

Surra. — ^This  scourge  is  a  fever  affecting  principally  horses, 
asses,  and  mules.  It  causes  watery  swellings  and  is  usually 
fatal.  The  disease  is  common  in  the  Philippines  and  India. 
No  satisfactory  treatment  is  known.  Surra  has  never  been 
known  to  exist  among  live  stock  in  the  United  States  and  is 
excluded  through  rigid  quarantine.  In  1906  one  outbreak 
was  halted  at  a  Federal  quarantine  station  where  imported 
Indian  cattle  showing  the  infection  had  been  received.  All 
the  infected  animals  were  promptly  slaughtered  and  burned, 
while  the  remainder  of  the  herd  was  kept  carefully  isolated 
until  all  danger  had  passed. 

CONTAGIOUS  ANIMAL.  DISEASES  FEOM  WHICH  THE  UNITED 

STATES   IS   RELATIVELY   FBEE. 

AnihnLx. — ^Anthrax  now  exists  in  the  United  States  chiefly 
in  isolated  cases.  It  may.  be  prevented  with  certainty  by 
the  vaccination  of  susceptible  animals  with  anthrax  vaccines. 

Blackleg. — Blackleg  is  a  disease  affecting  calves  principally, 
and  may  be  prevented  by  vaccination  with  blackleg  vac- 
cines. 

Dourine. — ^Dourine,  a  disease  affecting  the  reproductive 
Cleans  of  horses,  exists  to  a  limited  extent  principally  among 
the  animals  of  Indian  reservations  in  New  Mexico  and  Ari- 
zona. Eradication  work  is  limited  by  the  fact  that  most 
of  the  animals  affected  are  wild  ponies.  The  disease  has 
only  occasionally  been  foimd  among  horses  on  farms  and  it 
was  then  confined  to  a  few  farms  in  four  or  five  Western 
States. 

Glanders. — This  disease,  which  affects  horses  and  mules,  is 
readily  detected  by  several  tests  and  is  now  under  reasonably 
effective  control.  Either  the  blood  test  or  the  mallein  test 
may  be  used. 

IMPORTANT   CONTAGIOUS  DISEASES   NOW   BEING   CONTROLLED. 

The  principal  diseases  now  affecting  live  stock  in  the 
United  States  and  which  are  a  serious  menace  to  the  in- 
dustry are  hog  cholera,  tuberculosis,  Texas  or  tick  fever, 
contagious  abortion,  cattle  scab,  and  sheep  scab.  Nation- 
wide efforts  against  aU  these  diseases  have  been  in  progress 
for  a  number  of  years,  with  the  results  shown  in  the  charts. 
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Cattle  scab  and  sheep  scab  have  been  eradicated  almost 
entirely  from  the  coimtry  at  large,  although  these  diseases 
are  still  serious  in  limited  areas.  Eradication  of  cattle  ticks, 
which  cause  tick  fever,  appears  likely  to  be  completed  about 
1923. 

Hog  cholera  may  be  controlled  with  assurance  by  the  use 
of  anti-hog-cholera  serum  inocidated  simultaneously  with 
hog-cholera  virus. 

Tuberculosis  in  live  stock  may  be  detected  with  reasonable 
certainty  by  the  proper  application  of  the  tuberculin  test. 
There  are  three  principal  tuberculin  tests — ^the  subcutaneous, 
the  intradermal,  and  the  ophthalmic — ^which  may  be  used 
alone  or  together. 

Contagious  abortion  is  best  controlled  by  sanitary  meas- 
ures, when  combined  with  proper  herd  management,  and 
each  year  recently  has  added  to  a  knowledge  of  the  best 
methods  for  preventing  the  spread  of  this  disease. 

Briefly,  the  general  control  of  pontagious  animal  diseases 
at  the  close  of  1919  presents  an  encouraging  outlook.  The 
importance  of  sanitation  on  farms  where  live  stock  is  kept 
can  not  be  too  strongly  emphasized,  since  without  suitable 
places  for  the  infection  to  harbor,  practically  all  the  diseases 
are  eradicated  more  rapidly,  with  greater  ease,  and  at  less 
expense. 


By  John  R.  Haswbll, 
Senior  Dratnaffc  Engineer,  Bureau  of  Public  Roads. 

A  FEW  YEARS  AGO  almost  every  farm  neighborhood 
had  one  or  two  immigrants  who  had  learned  ditch- 
ing "  in  the  old  country."  Seemingly  without  effort  they 
cut  uniform  slices  of  soil  with  the  customary  long,  narrow- 
bladed  tiling  spades,  and  with  the  regularity  of  clockwork 
laid  the  excavated  material  in  rows  on  the  ditch  hanks. 
Experienced  ditchers,  however,  are  fast  becoming  rare,  and 
the  shortage  in  most  sections  of  even  unskilled  labor  has 
put  a  serious  check  on  trenching  by  hand. 

The  lack  of  experienced  men  willing  to  do  drainage  ex- 
cavation has  resulted  in  the  development  of  tile-trenching 
machines  operated  by  steam  or  gasoline  endues  for  digging 
the  trench  to  the  required  depth  at  one  passage.  Trenching 
machines  of  this  type  are  expensive  and  represent  an  invest- 
ment in  equipment  larger  than  the  individual  farmer  usually 
can  afford  to  make  when  the  amount  of  work  that  he  will 
have  for  the  machine  is  considered.  The  machines  will  com- 
plete the  drainage  work  on  the  average  farm  in  a  compar- 
atively short  time  and  with  a  minimum  of  expenditure  of 
labor.  When  cultivated  fields  are  to  be  drained,  rapidity 
of  construction  is  of  considerable  importance,  as  frequently 
work  can  be  dons  for  only  a  short  period  during  the  spring 
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and  fall  when  crops  are  not  growing  on  the  land.  It  is 
usually  advisable  to  utilize  the  services  of  a  contractor  who 
owns  a  machine  of  suitable  type,  if  available.  In  most  com- 
munities, however,  such  a  contractor  is  not  available.  If 
the  work  is  to  be  done  it  becomes  necessary  to  secure  a  suit- 
able trenching  machine.  The  most  economical  method  of 
doing  this  is  for  a  number  of  farmers  to  unite  and  purchase 
the  machine  jointly.  This  can  be  done  with  the  cooperation 
of  the  local  farm  l)ureau  or  county  agent,  or  independently. 
Experience  with  organizations  for  other  purposes  has  shown 
that  where  a  cooperative  organization  of  this  character  is 
undertaken  it  is  essential  to  the  success  of  the  enterprise 
that  control  be  placed  in  a  small  board  of  directors,  prefer- 
ably not  more  than  three  or  five. 

In  the  spring  of  1919  the  farmers  in  the  community  of 
Hall,  Ontario  County,  X.  Y.,  held  a  meeting  to  decide  on 
some  way  to  get  their  farm  drains  constructed.  It  was. 
decided  that  "the  only  satisfactory  way  to  get  their  ditch- 
ing done  was  to  form  a  small  company  and  purchJise  a  tile- 
trenching  machine  to  be  operated  in  that  vicinity,"  and  the 
ditcher  committee  that  was  appointed  cntei'ed  into  a  con- 
tract to  buy  a  power  trenching  machine.  It  is  an  interesting 
coincidence  that  this  pioneer  move  in  community  ownership 
of  trenching  machinery  took  place  near  the  point  where,  in 
1835,  John  Johnston  laid  the  first  di-ain  tile  in  the  United 
States.  A  number  of  Mr.  Johnston's  methods  are  still  fol- 
lowed in  the  locality,  such  as  the  use  of  small  tile  (2  to  S 
inch)  for  laterals  and  close  spacing  of  laterals. 

The  community  machine  was  adopted  because  no  other 
satisfactorv  method  of  construction  could  be  had.  No  hand 
labor  was  available,  no  local  contractors  with  machines,  and 
the  State-owned  machine  had  the  whole  county  to  cover 
and  could  not  work  on  an  individual  farm  longer  than  six 
working  days  of  10  hours  each  in  any  one  year.  The  sole 
idea  of  the  State-owned  machines  is  held  to  be  "  demonstra- 
tion," while  these  people  were  satisfied  with  what  demon- 
strations they  had  seen  and  wanted  some  completely  con- 
structed tile  drainage  systems  on  their  farms. 

The  farmers  most  interested  in  the  acquisition  of  the  ma- 
chine formed  the  Seneca  Power  Ditching  Co.,  with  five  mem- 
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Two  MethfHls  (if  DltcLIng  nnd  Liiiiil  ni-neflteil  by  Drulnaso, 
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bers,  eacli  having  an  equal  dliare  in  the  machine.  Each 
member  had  wet  land  he  wished  to  drain. 

Besides  the  duties  usually  appertaining  to  the  respective 
offices  the  work  was  divided  among  the  officers  and  members 
of  the  company  as  follows :  President,  in  charge  of  labor  on 
the  machine;  secretary,  in  charge  of  repairs;  treasurer,  as- 
sists secretary ;  schedule  man,  schedules  the  farms  and  meas- 
ures work;  viewer,  inspects  new  projects  and  supplies  gen- 
eral information  to  new  clients. 

It  must  be  understood  that  these  men  arc  farmers  and  do 
this  work  in  connection  with  the  trenching  machine  during 


Trenchlug  Machine 
Nenr  view  of  fllgglng  wheel  sbowlne  earth  chute, 
trpiicblDE  Bbli^ld.  and  cbnln  Idlcra. 

time  which  must  bo  taken  from  their  farm  duties.  A 
skilled  machine  operator  with  some  initiative  is  thei-efor©  of 
great  assistance  in  conserving  the  owner's  time.  There  is 
usually  enough  work  around  the  machine  to  keep  a  helper 
busy. 

The  machine-  is  shown  on  page  81.  It  will  dig  a  trench 
15  inches  wide  and  5J  feet  deep,  and  is  operated  by  a  25- 
horsepower  gasoline  motor  of  four  cylinders.  When  the 
picture  was  taken  earth  was  being  discharged  on  both  sides 
of  the  trench  by  the  use  of  a  chute,  in  the  shape  of  an  in- 
verted V,  placed  inside  the  cutting  wheel,  under  the  point 
of  discharge  from  the  buckets.  A  near  view  of  one  side  of 
this    device    is   given,   showing   the    digging   wheel    raised 
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(p.  82).  The  farmers  much  prefer  to  have  the  excavated 
earth  delivered  at  both  sides  of  the  trench,  since  it  makes 
back  filling  easier.  See  also  page  84,  where  both  sides  of 
the  chute  are  shown. 

This  company  uses  a  very  interesting  time  saver,  in  the 
form  of  a  fuel  wagon  which  is  towed  by  the  machine  when 
on  the  road.  As  soon  as  a  new  job  is  reached  the  wagon  is 
detached  and  parked  beside  the  road.  A  local  agent  of  an 
oil  company  has  a  contract  to  keep  the  gasoline  drums 
filled  and  supplies  the  ditcher,  no  matter  where  it  moves. 
Since  the  radius  of  operation  decided  upon  was  only  3  miles, 
with  the  village  of  Hall  as  the  center,  the  tank-wagon 
driver  has  little  diflSculty  in  keeping  track  of  the  trenching 
machine.  This  is  a  great  convenience  to  the  owners,  since 
the  operator  signs  for  the  amount  of  gasoline  at  each  deli  very, 
and  the  monthly  bill  is  rendered  to  the  ditching  -company. 

This  company  does  not  undertake  any  part  of  the  tile 
laying.  The  charges  for  work  are  20  per  cent  higher  than 
for  similar  work  by  the  State  machine  (see  p.  86),  but  as  the 
limit  for  work  per  individual  in  any  one  year  is  1,000  rods, 
and  the  systems  are  small,  a  farmer  can  complete  his  drain- 
age at  the  first  attempt,  if  he  so  desires. 

Another  effort  on  the  part  of  landowners  to  get  drains 
installed  resulted  in  the  formation  of  the  Warren  County 
Ditching  Co.,  which  was  incorporated  in  1916  under  the 
laws  of  Pennsylvania.  The  charter  of  the  company  con- 
tains 20  names.  This  company  bought  the  smallest  type 
of  power  machine  on  the  market,  made  to  cut  a  trencli 
11 J  inches  wide.  Most  of  the  soil  in  this  section  is  extremely 
stony  (p.  84),  and  some  doubt  exists  as  to  the  advisability 
of  attempting  to  use  this  type  of  machine  under  such  condi- 
tions. The  power  was  furnished  by  a  single-cylinder  gaso- 
line engine  of  14  horsepower.  From  the  outset  the  opera- 
tion of  the  machine  seems  to  have  been  beset  by  mishaps. 
Trouble  was  experienced  in  keeping  a  good  operator  with 
the  machine.  A  larger  machine  would  at  least  have  had 
more  power  and  the  additional  size  would  have  permitted 
it  to  withstand  greater  shocks.  Numerous  breakdowns  oc- 
curred, with  consequent  delays  while  waiting  for  delivery  of 
repair  parts.  The  view  shows  the  machine  in  a  field  where 
it  had  been  all  summer.    The  use  of  the  field  was  lost  for 
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that  season  because  it  was  not  desired  to  ruin  the  crop  with 
a  number  of  trenches  cut  across  the  field.  The  rocky  nature 
of  the  soil  is  shown  to  the  left  of  the  trench  in  the  picture. 
The  machine  has  stood  in  this  position  so  long  that  weeds 
have  grown  and  obstructed  the  view  of  the  spoil  bank  and 
trench.  With  a  competent  operator  this  machine  would 
undoubtedly  have  given  satisfaction  if  used  in  a  soil  free 
from  rocks. 

STATE-OWNED  MACHINES. 

The  boldest  step  in  farm  drainage  construction  that  has 
been  taken  in  a  number  of  years  was  the  purchase  of  three 
traction  trenching  machines  by  the  New  York  Food  Supply 
Commission  in  1917.  This  was  done  as  a  war  measure. 
The  next  year  the  work  was  taken  over  by  the  New  York 
State  Food  Commission,  and  10  additional  machines  were 
purchased.  To  these  were  added  2  machines  connected  with 
the  New  York  State  College  of  Agriculture.  The  State 
commissions  spent  about  $50,000  on  machines.  The  10  ma- 
chines supplied  in  1918  were  delivered  at  intervals,  the  last 
one  having  been  put  to  work  about  the  1st  of  September. 
During  1918  the  machines  worked  on  150  farms  and,  it  is 
reported,  cut  about  40,000  rods  of  trench,  which  is  estimated 
to  be  sufficient  to  benefit  approximately  12,529  acres. 

These  machines  were  placed  with  the  county  farm  bureaus, 
which  executed  contracts  for  the  season  in  which  they  agreed 
to  cut  5,000  rods  of  tile  ditch,  and  also  to  pay  the  State  a 
rental  of  10  cents  per  rod  for  every  lineal  rod  of  trench  cut. 
No  county  was  to  have  more  than  one  machine.  The  ma- 
chine was  to  be  put  in  good  repair  at  the  end  of  the  season 
at  the  expense  of  the  farm  bureau  using  it.  A  standard 
price  for  trenching  by  State  machines  is  fixed  at  the  begin- 
ning of  each  season. 

The  farmers  had  to  contract  in  writing  with  their  farm 
bureaus  for  the  trenches  they  wished  cut.  It  was  agreed 
that  the  finished  work  should  be  left  as  near  to  grade  as  the 
operator  could  manipulate  the  machine,  the  farmer  agreeing 
to  remove  fast  stones,  true  up  the  bottom  of  the  ditch  to 
grade  where  necessary,  and  lay  the  tile.  The  farmer  was 
also  expected  to  haul  repair  parts,  gasoline,  and  other  sup- 
plies needed  for  the  machine.  In  some  instances  the  machine 
operator  and  his  assistant  were  boarded  by  the  farmer. 
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The  peace-time  operation  of  these  machines  is  under  the 
direction  of  the  Department  of  Farms  and  Markets  of  New 
York  State. 

The  scale  of  prices  in  force  during  the  year  1919  is  based 
on  the  lineal  rod  of  ditch,  15  inches  wide,  and  varies  with 
the  depth  as  follows : 

Prices   for  digging  ditches  with  State-owned   machines  in  Neio 

York,  1919, 
Depth.  Per  rod. 

2  feet  5  inches  or  less $0.  55 

2  feet  6  inches  to  3  feet .  65 

S  feet  to  3  feet  6  inches .  80 

3  feet  6  inches  to  4  feet 1. 00 

4  feet  to  4  feet  6  inches 1.25 

4  feet  6  inches  to  5  feet 1. 50 

Since  these  prices  are  based  on  actual  cost  plus  a  rental  of 
10  cents  per  rod  for  all  depths  a  fair  idea  of  the  average 
costs  can  be  had  by  deducting  the  rental  from  the  above  fig- 
ures. Considerable  quantities  of  stone  were  encountered 
by  most  of  the  machines,  which  caused  a  number  of  breaks 
and  made  a  high  repair  bill.  There  would  probably  be  no 
saving  over  hand  labor  were  it  available. 

Now  that  the  work  is  settling  down  to  a  peace-time  basis 
it  is  the  desire  of  the  State  officials  of  New  York  to  sell  the 
machines  either  to  the  county  farm  bureaus  or  to  local  custom 
operators  who  would  operate  the  machines  as  private  enter- 
prises. The  contracts  for  1919  contain  a  paragraph  permit- 
ting the  purchase,  between  December  1  and  16,  1919,  by  the 
farm  bureaus,  at  the  price  paid  by  the  State.  The  money 
which  the  counties  have  paid  as  rental  will  be  applied  as 
part  of  the  purchase  price. 

CONSTRUCTION  BY  MACHINERY. 
The  machine-cut  trenches  vary  from  1\\  to  15  inches  wide, 
and  some  of  the  machines  can  cut  as  deep  as  5 J  feet.  They 
are  equipped  with  a  grading  device  which  allows  the  machine 
to  cut  a  completely  graded  trench  at  the  first  cut,  provided 
there  are  no  stones  or  roots  which  obstruct  the  passage  of 
the  machine.  In  soft,  wet,  mucky  loam  a  rock  as  large  as 
a  man's  head  can  often  be  easily  removed,  while  in  a  hard, 
dry  clay  a  stone  as  large  as  one's  fist  may  necessitate  raising 
the  cutting  wheel  and  finishing  the  ditch  to  grade  by  hand. 
Large  gi'een  roots  should  be  cut  with  an  ax,  and  stumps  on 
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the  ditch  line  should  be  split  by  an  explosive  or  burned  out. 
No  machine  which  does  not  have  a  satisfactory  grading 
device  should  be  considered. 

Only  the  average  day's  cutting  should  be  taken  into 
account  in  estimating  the  performance  of  a  ditching  machine, 
with  proper  allowance  for  time  lost  in  changing  from  one 
trench  to  another  and  in  delays  caused  by  breakdowns.  The 
consideration  of  a  number  of  tile  installations  in  connection 
with  the  work  of  the  Bureau  of  Public  Roads  brings  out  the 
following  facts :  The  farm  with  the  minimum  average  day's 
trenching  had  soil  with  loose  rock  in  the  bottom  of  the 
trenches,  which  were  3  feet  in  average  depth ;  only  439  feet 
was  the  average  day's  run,  not  quite  27  rods.  The  average 
under  ordinary  conditions  of  breakage,  gi^ound,  etc,  is  about 
800  feet,  or  less  than  50  rods.  The  greatest  average  yet 
obtained  was  1,540  feet,  or  93  rods  per  day  for  the  entire 
job,  including  time  lost  for  repairs  and  rain.  The  soil  was 
a  heavy  silt  loam  ccntaining  no  rocks  and  few  stumps.  The 
average  of  the  15  Xew  York  State  machines  over  one  year 
was  but  four  operating  hours  per  day,  owing  to  numerous 
moves  from  one  farm  to  another,  breakdowns,  and  rain. 

Costs  of  construction  can  be  itemized  from  the  figures  given 
for  the  New  York  State  machines,  adding  the  local  cost  of 
the  tile.  Roughly  speaking,  a  system  consisting  principally 
of  4-inch  tile  will  to-day  cost  8  cents  per  foot  installed,  which 
in  round  numbers  would  probably  equal  $75  per  acre.  This 
is  with  a  spacing  of  laterals  of  about  50  to  60  feet.  This 
is  expensive  work,  but  when  properly  done  the  results  pay  a 
big  dividend.  It  will  also  be  noted  that  in  this  class  of  work 
the  machine  effects  no  saving  of  money,  but  it  does  make 
the  execution  of  the  work  possible  where  hand  labor  is  not 
available. 

Several  types  of  horse-drawn  trenching  machines  have 
been  put  upon  the  market,  which,  in  some  instances,  have 
met  with  approval  when  the  local  conditions  were  favorable. 
No  machine  of  this  type  yet  developed  will  cut  a  complete, 
graded  trench  at  one  passage;  only  a  layer  from  one-half 
inch  to  4  inches  thick  is  removed  at  a  time.  This  makes  it 
necessary  to  open  up  a  considerable  length  of  trench  at  one 
time,  which  is  always  objectionable,  for,  if  rains  occur,  the 
trench  is  apt  to  cave  and  be  partially  filled  up.  On  soft 
ground  repeated   passage   of  horses   and  machines  breaks 
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down  the  banks  of  the  trench  and  causes  much  difficulty  in 
cutting  it  to  the  proper  depth.  A  number  of  horses  are 
required  to  operate  most  of  the  plows  and  machines;  hand 
work  is  sometimes  required  to  throw  out  the  loose  material ; 
and  in  all  cases,  .some  hand  work  is  necessary  to  secure  a 
true  grade.  Most  of  these*  plows  cost  more  than  the  average 
farmer  cares  to  invest  in  a  special  implement  for  which  he 
will  have  only  a  limited  use. 

INDIVIDUAL  EFFORTS. 

Power  machine  trenching  for  farm  tile  drains  has  been 
practiced  for  some  years  with  success,  but  has  been  con- 
fined to  neighborhoods  where  a  contractor  owned  a  machine, 
or  to  farmers  with  enough  capital  to  buy  a  machine.  Some 
farmers  buy  secondhand  machines,  put  them  in  running 
order^  and  sell  them  again,  after  constructing  their  drainage 
systems.  One  machine  is  known  to  have  belonged  to  four 
diflPerent  owners  in  five  years,  and  was  still  able  to  dig  a 
trench  when  last  reported.  Each  owner  had  paid  about 
$500  for  the  machine,  to  which  was  added  $100  additional 
for  the  cost  of  getting  the  machine  from  one  farm  to  the 
other,  and  for  repair  parts  necessary  to  place  the  machine 
in  condition  to  operate.  The  machine  would  thus  cost  about 
$100  for  the  period  of  work,  exclusive  of  the  interest  on  the 
investment^  provided^  of  course,  the  cost  price  was  realized 
in  the  sale.  This  happened  in  every  instance  reported.  At 
present  the  increase  in  freight  rates,  and  in  the  cost  of  spare 
parts,,  would  cliange  these  figures  materially. 

These  individual  efforts  are  praiseworthy,  since  in  every 
case  the  drainage  has  been  installed,  but  it  is  not  always  the 
most  economical  procedure,  as  time  is  lost  by  new  operators 
learning  to  manipulate  the  machine,  and  poor  work  results 
until  they  bocome  skilled.  Frequently  new  operators  cause 
serious  damage  to  the  machine,  because  they  do  not  know 
what  to  expect  from  it,  and  fail  to  act  quickly  and  correctly  in 
•xn  emergency.  Long  delays  result  when  repair  parts  have 
o  be  ordered  from  the  factory.  An  operator  who  knows 
hat  his  interest  in  the  machine  will. end  with  the  work  he  is 
'n  <^n gaged  ii  ^^^^structing  will  usually  let  the  machine  get 
'iiTT  In"  .idition.     On  the  next  job  it  will  require 

•."     vatching  while  running,  until  the  new 

,-».      .     ^pifc  ,^^orpf«  ^^^e  rrmrhxripi  p^onprly. 
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The  solution  of  the  matter  is  to  have  the  operator  go  with 
the  machine.  This  is  impossible,  in  most  cases,  with  a 
farmer  owning  his  own  machine  and  selling  it  at  the  end 
of  the  job.  On  the  other  hand,  it  is  exactly  what  a  con- 
tractor does.  The  permanent  operator  learns  all  the  short 
cuts  on  getting  the  machine  into  position  with  the  least  loss 
of  time,  learns  how  to  operate  the  machine  at  the  highest 
speed,  discovers  by  experience  the  best  way  to  handle  stones 
encountered  in  the  trench,  and  is  soon  able  to  distinguish 
the  discordant  sound  of  something  gone  wrong  from  the 
steady  hum  of  well-oiled  mechanism. 

In  the  instance  cited  above,  the  four  farmers  could  have 
obtained  better  results  if  each  had  paid  his  share  of  the 
machine's  cost,  employed  the  same  operator  the  entire  time, 
and  then  jointly  sold  the  machine.  Trouble  is  encountered 
when  the  operating  costs  are  assessed  to  the  different  share- 
holders. This  has  prevented  very  much  cooperation  in  some 
sections  and  the  diflSculty  of  finding  in  one  locality  enough 
interested  persons  with  capital  to  form  a  small  company 
has  held  others  from  purchasing  a  machine  to  do  the  work; 

Many  of  the  States  at  present  do  not  offer  numerous  op- 
portunities for  contractors  for  this  class  of  work.  The  work 
would  be  scattered  and  of  small  amounts.  Frequent  moves 
would  be  required  to  get  from  one  farm  to  another  as  the 
convenience  of  the  landowner  demanded.  The  contractor  is 
not  often  in  a  position  to  say  to  tlie  farmer,  "  You  do  the 
work  now  if  you  want  to  get  it  done."  For  these  reasons 
and  probably  some  local  ones,  contractors  in  general  are 
not  active  in  searching  for  small  trench  work.  Occasionally 
a  farmer  with  a  machine  will  take  up  outside  work  after  he 
has  drained  his  own  farm,  or  a  pipe-line  contractor  will 
take  up  farm-drainage  work  as  an  adjunct.  These  instances 
are  rare.  Most  of  the  contractor  type  of  machines  cut  a 
larger  trench  than  that  desired.  It  therefore  appears  that 
the  best  way  for  the  farmers  to  get  their  drains  installed, 
when  they  are  situated  beyond  reach  of  a  contractor  and 
have  not  enough  land  to  make  a  $3,000  to  $4,000  machine 
worth  while,  is  to  get  a  community  machine  by  cooperative 
purchase.  This  is  not  to  get  a  cheaper  job,  but  to  take 
advantage  of  the  small  amount  of  labor  required  with  the 
machine  as  against  doing  the  work  entirely  by  hand. 
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COMMUNITY  OPERATION. 

Methods  of  conducting  the  business  incident  to  the  ma- 
chine operation  must  necessarily  differ  with  local  conditions. 
Some  general  suggestions  will  apply  in  most  cases. 

It  is  hardly  too  much  to  sav  that  the  success  of  the  enter- 
prise  in  starting  a  trenching  machine  in  a  neighborhood  is 
dependent  on  the  quality  of  the  operator  who  is  retained  to 
run  the  machine.  He  represents  the  owners  on  the  job,  is 
the  go-between  between  them  and  the  farmer,  and  should  be  a 
man  of  tact  and  foresight.  Besides  all  these  he  must  be  quali- 
fied as  a  me<rhanic 

The  operator  should  know  his  machine.  A  man  that  has 
attended  a  tractor  school  is  valuable,  provided  he  has  had 
sound,  basic  instruction  in  gas-engine  practice.  He  has  to 
be  observing  and  aleit.  A  man  who  can  stop  the  machine 
instantly  when  a  chain  flies  off  or  the  machine  strikes  a  stone 
may  save  a  week's  salary  by  preventing  the  loss  in  breakage 
and  the  delay  in  installing  a  new  part.  A  skilled  operator 
can  set  grade  targets  on  simple  work  with  a  carpenter's  level, 
if  the  fall  is  great  enough.  In  these  instances  the  services  of 
an  engineer  are  not  necessary. 

Where  there  is  considerable  flat  land  to  be  drained,  or  the 
system  is  large — that  is,  contains  single  lines  more  than  a 
quarter  of  a  mile  in  length — an  engineer  should  be  employed, 
if  available.  Some  county  agents  now  have  small  drainage 
levels  and  can  give  satisfactory  grades.  The  competent 
operator  will  measure  down  from  the  survey  stakes  and 
check  the  depths  of  cut. 

Among  the  greatest  benefits  derived  from  having  a  com- 
plete survey  made  before  any  trenching  is  done  is  to  have 
the  main  tile  large  enough  to  carry  all  the  water  that  will 
be  eventually  discharged  into  it,  and  also  to  have  it  deep 
enough  to  enable  laterals  to  be  taken  off  to  the  lowest  tribu- 
tary land.  A  map  should  be  supplied  and  be  kept  for  future 
reference. 

A  survey  will  also  determine  the  different  quantities  of 
tile  of  various  sizes  required.  The  tile  should  be  on  the  farm, 
distributed  to  one  side  of  the  proposed  lines  if  possible,  be- 
fore the  machine  conies  upon  the  place.  The  tile  should  be 
laid  in  the  trench  close  up  to  the  machine,  and  the  laying 
should  proceed  as  fast  as  the  machine  cuts  the  trench.    It 
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is  recommended  that  the  machine  always  cut  up  hill.  Some 
tile  layers  ride  on  the  projecting  shoe  of  the  machine  in 
the  bottom  of  the  trench,  while  others  use  a  tile  hook  for 
the  smaller  sizes  most  used  and  stand  on  the  bank  of  the 
trench  while  using  the  hook.  The  tile  layer  is  thus  inti- 
mately associated  with  the  working  of  the  machine,  and 
it  seems  to  be  a  good  policy  to  have  him  part  of  the  con- 
struction crew.  He  is  required  to  true  up  the  bottom  of 
the  trench  at  the  start  before  the  machine  has  cut  down  to 
depth  or  where  the  cutters  have  been  raised  to  pass  over  a 
stone.  When  the  machine  stops  for  minor  repairs  or  to  re- 
new the  supply  of  gasoline  or  water,  the  tile  layer  can  usually 
be  profitably  employed  in  cleaning  the  cutters,  replacing  dull 
ones  with  sharpened  cutters,  or  filling  grease  cups.  Thus  it 
appears  that  the  tile  layer  can  be  advantageously  used  as  one 
of  the  regular  crew  of  the  machine.  This  will  keep  the  work 
around  the  machine  well  organized,  and  the  tile  installation 
will  keep  pace  with  the  trench  cutting.  In  soils  subject  to 
caving  this  is  of  prime  importance.  Damage  seldom  results 
from  a  trench  caving  in  after  the  tile  is  in  place,  but  it  is  a 
tedious  procedure  to  remove  wet  earth  from  a  trench  if  the 
sides  have  slipped  into  it  before  the  tile  is  laid. 

A  helper  is  usually  included  in  the  machine  crew.  A 
large  boy  or  young  man  can  be  used  to  advantage,  or  he  can 
be  an  understudy  for  the  operator.  The  progress  of  the 
work  will  depend  in  no  small  degree  on  the  helper.  He 
assists  the  operator  in  making  repairs,  refilling  with  gaso- 
line or  water,  filling  grease  cups,  and,  if  competent,  can  be 
of  great  assistance  in  setting  grade  targets. 

The  helper  also  passes  tile  to  the  tile  layer,  if  the  latter 
rides  in  the  trench  on  the  shoe  of  the  machine.  With  the 
smaller  sizes  of  tile  a  tile  hook  can  be  used  to  advantage 
and  the  helper's  assistance  will  not  be  needed  to  pass  the 
tile.  He  can  then  follow  behind  the  layer  and  patch  up 
any  large  cracks  at  the  joints  and  blind  the  tile.  Blinding 
is  bedding  tlie  tile  in  the  trench  with  loose  earth  from  the 
sides,  making  certain  that  enough  material  is  placed  to 
cover  the  tile  several  inches  deep.  A  good  helper  is  like 
the  quarterback  on  a  football  team.  He  is  in  the  middle 
of  most  of  the  plays  and  yet  covers  the  greater  part  of  the 
field. 
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Thus  the  three  men  constitute  the  team  to  get  the  worl 
done.  The  operator  should  be  the  foreman  and  have  genera 
charge.  Besides  operating  the  machine  he  should  have  ai 
ej'^e  to  the  tile  laying.  The  tile  layer  has  a  steady,  ploddinj 
job,  only  interrupted  by  occasional  stones  in  the  trend] 
breaks  in  the  machine,  or  when  changing  from  one  line  t 
another.  The  helper,  as  his  name  implies,  should  be  quid 
to  help  in  any  position  "where  he  can  be  of  assistance.  A 
these  men  get  accustomed  to  Tvorldng  together  they  wil 
take  the  little  shoit  cuts  automatically,  few  orders  will  nee 
to  be  given,  and  the  maximum  of  work  will  be  done  witl 
the  minimum  expenditure  of  energy. 

The  above  is  the  ideal  crew  from  the  standpoint  of  get 
ting  work  done,  but  the  objection  will  frequently  be  raise( 
by  the  farmer  that  he  wants  to  lay  his  own  tile  and  has  i 
man  available  to  do  it.  Also,  the  man  in  charge  of  th 
labor  for  the  machine  will  hold  that  he  has  enough  troubl 
with  the  operator  and  helper  without  having  a  third  maj 
to  bother  with. 

VALUE  OF  TILE  DRAINAGE. 

The  value  of  tile  undordrainage  on  naturally  wet  fan 
lands  has  long  been  appreciated.  In  localities  of  chea; 
land  the  wet  areas  are  left  out  of  the  scheme  of  cultivatioi 
but  as  the  region  develops  and  values  rise  interest  in  drain 
age  becomes  stronger.  Owing  to  the  rise  in  land  values  th 
time  comes  when  naturallv  well-drained  farm  land  cost 
more  than  the  cost  of  wet  land  plus  the  cost  of  the  drain 
age  and  improvements.  lender  these  circumstances  th 
drainage  of  large  tracts  is  profitable.  Another  phase  o 
the  subject  is  presented  bj'  the  relatively  small  areas  of  loiii 
wet  land  on  individual  farms.  Here  the  cost  of  drainag 
works  is  usually  compensated  by  the  increased  crop  durinj 
the  first  few  j^ears  after  the  drains  are  installed.  The  in 
?rcased  value  of  the  farm,  due  to  the  removal  of  som 
unsightly  wet  sj)ots,  is  often  more  than  the  outlay  for  th 

Irainage  construction.     (See   illustration  of  corn  on  pea 

and,  p.  03.) 
All  of  the  agencies  interested  in  improving  farm  produ< 

lOn  '^*^ve  persistently  preached  the  need  of  drainage  on  wc 

n»«n  '^'.mo»>s<^r"*ions  havo  Hooi?  made  of  the  pi'ope 
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7  to  install  tile,  and  numerous  publications  have  printed 
results  obtained  from  actual  drains  installed.  But  the 
stion  of  how  to  get  the  work  done,  where  to  get  the 


How  Drainage  Heli)3. 
>ra  DD   p«at   bog  that  bas  been  tllb-draio^  aud  HUlHlueil.     B.  Cro|i  or 
wr^a  on  peat  poorlf  drained  by  opeo  ditcb. 

■r,  has  in  most  cuses  been  "  sidestepped."  At  present 
comiiuinity-owned  machine  offers  the  best  solution  of  the 
3lem. 


from  outside  can  tdl  D«ler'.  DtopUy  ol  Pioduc. 

US  just  how  to  run  our  farms;  but  when  it  comes  to  selling 
our  stuff  we  must  admit  that  other  people  are  closer  to 
the  market  than  we  are  and  ought  to  be  able  to  toll  xtB 
something." 

This  ia  the  first  purpose  of  the  market  Btation — to  supply  , 
information  from  trained  men  located  at  market  centora 
where  the  produce  is  handled  and  sales  are  made.  Acon^ 
rate,  prompt,  impartial  market  news  collected  early  izttlie 
morning  is  wired  from  city  to  city,  ia  published  dunng  Uie 
day  of  collection,  and  reaches  city  dealers  the  same  day 
and  remote  country  shippers  the  next  morning.  Thisservioe 
ppeals  to  dealers  as  well  as  to  the  shippers  who  are  farmen 
and  fruit  growers,  for  neither  class  may  act  confidently  'with- 
out having  before  them  the  facts  concerning  actual  sales  eadb 
day  and  all  the  important  items  affecting  the  markets. 

WIDE  SCOPE  AND  CIRCULATION  OF  MARKET 

Such  information  is  available  through  the 
Agriculture  concerning  the  marketing  of  600 
cars  annually  of  fruits  and  vegetables  worth 
of  a  billion  dollars.     The  circulation  of  this  : 
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wide.  It  has  been  estimated  four  to  five  million  general  read- 
ers are  reached  through  ilewspapers.  Market  bulletins, 
reports,  reviews,  and  special  articles  on  fruits  and  vegetables 
alone  go  directly  to  125,000  growers  and  dealers.  Telephone 
and  telegraph  reports  on  these  products  were  sent  out  on 
request  to  about  ld,000  people  in  1918.  They  went  to  men 
who  were  glad  to  pay  the  toll  chains.  A  Kansas  fruit 
growers'  association  paid  S12  a  day  merely  for  telegraphic 
reports  of  carlot  shipments. 

CLOSE  TO  SELLING  END. 

Market  stations  are  well  termed  "branches."  Like  the  parts 
vf  a  tree,  they  reach  out  in  every  direction  from  the  central 
offim.  Connected  by  wire  and  mail  service,  there  is  constant 
.',  DDenlation  of  vital  news,  out  and  return.  The  raw  materials 
an  gathered  and  worked  over  to  make  the  reports,  reviews,  and 
press  articles  which  are  shed,  like  leaves  and  fruit,  for  the  benefit 
of  the  public.  The  market  station  man  is  the  caretaker,  and 
he  works  from  the  early  stir  of  activity  in  the  market  section 
until  the  day's  stint  is  finished.  Usually  he  is  a  man  with 
considerable  technical  training,  selected  for  the  work  because 
of  experience  in  production  or  marketing. 

The  market  station  man's  work,  like  that  of  the  county 
agent,  is  localized,  although  it  is  at  the  seUiug  end  and  not 
at  the  producing  end  of  the  agricultural  deal.   His  field  begins 
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Department  of  Agriculture  established  in  a  large  city  primarily 
for  the  purpose  of  collecting  arid  distributing  market  news. 
Each  branch  office,  connected  by  leased  wire  with  Washing- 
ton, receives  and  distributes  daily  the  news  from  each  sta- 
tion. Beginning  in  1915  with  four  conunodities  reported 
from  only  a  few  of  the  larger  cities,  the  number  of  branches 
was  increased  steadily,  reaching  34  during  the  war  but  now 
reduced.  The  scope  of  a  number  of  the  leading  branches 
has  been  enlarged. 

In  the  various  branch  offices  the  following  lines  of  work 
are  represented: 

Baltimore:  Market  news  service  on  fruits  and  vegetables;  food  products 

inspection;  grain  supervision. 
Boston:  Market  news  on  fruits  and  vegetables,  dairy  products,  live  stack, 

and  meats;  food  products  inspection,  stockyards  supervision;  gndn 

supervision. 
Chicago:   Market  news  on  fruits  and  vegetables,  dairy  products,,  live 

stock  and  meats;  food  products  inspection;   seed  reporting  service; 

hay  and  feed  market;  stockyards  supervision;  grain  supervisioii. 
Cincinnati:  Market  news  on  fruits  and  vegetables;  food  products  ijospec- 

tion;  grain  supervision. 
Cleveland :  Market  news  on  fruits  and  vegetables;  food  products  inspection. 
Denver,  Detroit,  Indianapolis,  Los  Angeles,  Omaha,  Pittsburgh:  Market 

news  on  fruits  and  vegetables;  food  products  inspection;  grain,  stock- 
yards superv'ision. 
Kansas  City:  Market  news  on  fruits  and  vegetables;  seed,  hay,  feed  mar- 
keting investigations;  live  stock  and  meats;  food  products  insi>ection; 

stockyards  supervision. 
Minneapolis:  Market  news  on  fruits  and  vegetables,  dairy  products,  hay 

and  feed;  food  products  inspection ;  transportation;  grain  supervision; 

grain  standardization. 
New  York:  Market  news  on  fruits  and  vegetables,  dairy  products,  live 

stock,  and  meats;  food  products  inspection;  stockyards  superyisipn; 

transportation;  grain;  cotton. 
Philadelphia:  Market  news  on  fruits  and  vegetables,  live  stock  and  meats; 

dairy  products;   food   products   inspection;  stockyards    supervision, 

grain  supervision. 
Portland:  Market  news  on  fruits  and   vegotablos;  grain  supervision  and 

standardization;  stockyards  supervision. 
St.  Louis:  Market  news  on  fruits  and  vegetables,  live  stock,  and  meats; 

food  products  inspection;  stockyards  supervision;  grain  supervision. 
San  Franchisee:  Market  news  on  fruits  and  vegetables,   dairy  products; 

transportation;  seed  reporting. 
Spokane:  Market  news  on  fruits  and  vegetables,  hay,  and  feed;  giain 

supervision. 
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These  stations  supply  market  news  on  fruits  and  vege- 
tables, live  stock  and  meats,  dairy  products,  grain,  hay,  and 
mill  feeds,  and  seeds.  This  service  tends  to  displace  many 
private  reports  quoting  news  which  is  likely  to  be  of  a  less 
comprehensive,  prompt,  and  reliable  nature.  The  fertilizer 
sections  have  Conducted  inquiries  and  made  reports  on  the 
supply  and  public  demand  for  fertilizers  and  fertilizer  mate- 
rial. The  transportation  sections  have  been  of  great  value 
in  securing  regular  and  complete  reports  of  shipments, 
obtaining  the  prompt  unloading  and  return  of  cars,  and 
securing  cars  and  transportation  facilities  for  shippers. 
The  food  products  inspection  work  provides  an  official 
inspector  at  important  central  markets  to  investigate  and 
certify  the  condition  of  shipments  upon  arrival.  The  im- 
portance of  this  inspection  is  plain  as  supplying  a  basis  for 
settlement  of  differences  between  country  shippers  and  city 
receivers  of  carlot  produce.  Consignments  of  less  than 
carlots  may  be  inspected  also  at  little  cost  to  shippers. 

Each  permanent  market  station  secures  from  local  freight 
agents  in  each  of  the  more  important  markets  the  number  of 
cars  arrived  of  each  crop  being  reported  and,  if  possible,  the 
number  of  broken  and  unbroken  cars  on  track.  Reports  of 
home-grown  stock  are  also  obtained  when  on  the  market  in 
large  quantities. 

COOPERATIVE  HELP  AND  INFORMATION. 

Through  cooperation  with  headquarters  at  Washington, 
much  important  material  is  given  out  from  the  market  sta- 
tions concerning  the  general  work  of  the  Bureau  of  Markets 
and  information  more  or  less  directly  related  to  market  con- 
ditions but  collected  by  other  bureaus  or  departments. 
Among  such  important  items  are  reports  of  stocks  in  cold 
storage,  reports  of  crop  yields  and  conditions,  export  and 
import  statistics,  and  special  regulations  affecting  marketing. 

Cooperation  of  the  market  stations  with  State  markeang 
agents  in  27  States  is  decidedly  helpful.  The  National  serv- 
ice is  concerned  chiefly  with  the  wholesale  marketing  of 
produce  shipped  from  one  State  to  another,  but  the  State 
agents  are  interested  in  local  produce,  both  wholesale  and 
retail.  The  National  and  State  forces  are  often  united  not 
only  in  securing  information,  but  in  helping  to  solve  special 

154887*— TKB  1019 7t 
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marketing  problems  and  conditions,  such  as  the  more  rapid 
movement  of  crops  in  seasons  of  heavy  production. 

MARKET  TERMS  AND  ABBREVIATIONS. 

Most  of  the  abbreviations  in  the  market  reports  are  m 
common  use  elsewhere  and  are  readily  understood.  A  few, 
however,  may  require  brief  explanation: 

*'A2i"  and  ''B2i"  refer  to  standard  apple  grades  estab- 
lished by  law  in  various  States.  The  figures  describe  in 
inches  the  least  diameter  of  the  fruit  in  that  grade.  ''4'8" 
or  ''B^s"  are  carriers  holding  four  or  six  baskets.  In  canta- 
loupe reports  *'45's"  are  crates  containing  45  cantaloupes. 
The  term  ^^carlots  outweight"  refers  to  carlot  sales  at  un- 
loading points  made  on  the  basis  of  the  weight  of  contents  at 
the  time  the  car  is  unloaded. 

ABOUT  THE  MARKET  QUOTATIONS. 

The  market  quotations  reported  in  the  daily  bulletins  are 
obtained  daily.  This  information  is  wired  to  Washington, 
where  telegraphic  summaries  are  prepared  and  sent  to  each 
office  from  which  bulletins  are  issued. 

Many  of  the  terms  referring  to  quaUty,  condition,  etc.,  are 
necessarily  general,  because  it  is  impossible  to  report  the 
specific  condition  of  each  separate  car  or  consignment.  The 
quahty  and  condition  of  a  crop  which  is  being  reported  from 
a  given  district  may  cover  several  cars. 

Price  quotations,  unless  otherwise  stated,  apply  to  the 
price  at  which  the  bulk  of  the  merchantable  stock  of  any 
given  commodity  is  being  sold.  Prices  for  an  extra  fancy 
grade  may  be  higher  than  the  quotations  reported.  Like- 
wise a  poor  or  inferior  product  may  sell  for  less  than  the 
quotations  given  in  the  bulletins. 

By  ^  *  jobbing  price ''  or '  ^  sales  to  jobbers  '^  is  meant  the  price 
at  which  jobbing  lots  of  any  commodity  are  sold  when  the 
car  is  broken,  or  the  price  at  which  the  jobber  buys.  By 
'^jobbing  lots"  is  meant  large  quantities  in  which  the  fruit  is 
''old  by  the  carlot  receiver  to  the  jobber,  such  as  25,  50,  or  100 
>ushels,  barrels,  crates,  dozens,  baskets,  or  other  xmit  of  con- 
*iiTier  or  measure  by  which  fruit  or  produce  is  sold.     Straw- 

-     ^,  peaches,  cantaloupes,  or  other  quickly  perishable' 
*  .aii.M-'1U.i<*Q  ^T*>  -iiQiiRlb     '  "oKbed"  in  smaller  quantities  than 
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the  less  perishable  products,  such  as  potatoes,  cabbagC;  and 
onions.  The  ^'jobbing  price ^'  does  not  mean  the  original 
carlot  price  nor  the  price  to  retailers  in  small  lots. 

Not  all  products  are  reported  on  the  jobbing-price  basis  at 
all  seasons  of  the  year.  For  example,  during  the  period  of 
heaviest  movement  of  potatoes,  most  shipments  are  sold  in 
carload  lots  intact  by  the  receiver  to  the  jobber;  hence,  dur- 
ing this  period  carlot  prices  are  quoted  on  potatoes.  In  some 
markets  onions,  cabbage,  citrus  fruits,  watermelons,  and  bulk 
apples  are  sold  on  carlot  basis,  and  in  a  few  markets  barreled 
apples  are  sold  in  carlots  for  storage.  In  every  case,  the  basis 
upon  which  quotations  on  any  particular  commodity  are 
made  is  stated  in  the  bulletin,  and  all  exceptions  are  indicated. 

There  may  not  always  be  a  definitely  determined  jobbing 
price  in  some  of  the  smaller  markets,  where  the  functions  of 
the  carlot  receiver,  jobber,  conunission  merchant,  and  whole- 
saler are  not  clearly  separated.  In  such  case,  the  quotations 
are  usually  on  the  basis  of  sales  to  large  retailers,  chain  stores, 
or  others  who  buy  in  jobbing  lots,  though  they  may  not  con- 
duct a  jobbing  fruit  or  produce  business.  If  there  is  any 
question  at  any  time  concerning  the  quantity  basis  on  which 
quotations  are  made  in  any  market,  inquiry  may  be  addressed 
to  the  Chief  Bureau  of  Markets,  Washington,  D.  C,  for  a 
more  complete  explanation  of  local  conditions  in  a  given 
market. 

Prices  quoted  in  market  bulletins  represent  actual  sales, 
not  prices  asked  or  quotations  given,  or  predictions  as  to 
probable  future  prices.  Hence,  it  may  be  that  on  a  rising 
market  the  prices  quoted  may  seem  low  when  the  bulletin  is 
received,  and,  vice  versa,  on  a  declining  market  the  prices 
given  may  be  high  by  the  time  the  bulletin  is  received. 

Quotations  usually  represent  the  condition  of  the  respec- 
tive markets  up  to  approximately  9  a.  m.,  local  time,  but 
bulletins  are  not  issued  until  about  noon.  Consequently,  it 
is  impossible  to  include  fluctuations  which  may  occur  be- 
tween these  hours  in  the  market  bulletins. 

In  many  important  markets  it  would  be  impossible  to  get 
carlot  price  quotations,  because  very  few  or  no  cars  are  sold 
intact  by  the  original  carlot  receiver  in  that  market  to 
the  local  jobber,  hence  there  would  be  no  basis  of  actual 
sales  upon  which  to  report  a  carlot  price.  In  most  of  the 
important  markets  there  is,  however,  a  fairly  well  defined 
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Jobbing  trade  which  bays  at  the  prevaUing  jobbing  price  for 
the  day. 

Returns  to  a  grower  or  shipper  who  may  have  consigned  a 
shipment  to  a  commission  mercliant  are  usually  made  on  the 
basis  of  the  jobbing  price  received,  from  which,  of  course, 
freight,  commission,  and  other  expenses  are  subtracted. 
Hence,  shippers  of  consigned  products  are  usually  more  inter- 
ested in  the  jobbing  prices  prevailing  in  a  given  market  than 
in  carlot  price  quotations. 

In  certain  western  and  southern  markets,  however,  very 
few  shipments  are  accepted  on  consignment.  Large  dealers 
prefer  to  purchase  their  requirements  outright  in  order  to  be 
assured   of  a  steady       produce  in  Freight  Terminal,  Cleveland. 

supply.       As    a   sum-     ^^^^,„Miinmmii  !!■■ 


ped      without      making       ^^^^  ^  p^^^^.^  Warehouec,  Baltimore, 
previous   arrangements. 

Thus,  in  markets  i"here  consigimients  arc  not  looked  upon 
with  favor  or  where  previous  connections  have  not  been 
established,  the  farmer  who  ships  on  consignment  can  not  bo 
Bure  of  receiving  the  prices  quoted  in  the  market  bulletins. 
The  jobbing  price  more  truly  represents  the  actual  market 
conditions.  In  other  words,  the  jobbing  price  responds  to 
increased  or  diminished  supply  or  demand  more  rapidly  than 
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either  carlot  or  retail  prices,  hence  gives  a  better  indicatifm 
of  the  state  of  the  market  than  would  either  carlot  or  retail 
prices. 

In  order  to  eetimato  what  he  should  expect  to  receive  for 
his  product  in  a  given  market  and  on  a  given  day,  the  grower 
or  shipper  should  first  consider  the  grade,  pack,  quality,  and 
condition  of  his  product  compared  with  the  bulk  of  that  pro- 
duct as  quoted  in  the  bulletins  for  that  day;  second,  deduct 
freight  or  express  charges,  other  costs,  and  commissions. 

Even  after  proper  deductions  have  been  made,  retuma 
may  not  always  agree  with  prices  quoted  in  the  bulletins, 
because  of  unexpectedly  heavy  receipts  later  in  the  day,  sud- 
den changes  in  weather,  or  other  factors  which  influence  the 
market  quickly.  In  some  markets,  therefore,  prices  may 
materially  change  during  the  day  from  those  prevailing  at 

the  time  when  market         ,.,,.„ 

,    .■  1  nliia^iine  Produce  in  Freieht  Yards. 

quotations    were    se-  *     „,,  ^      ,      ^  ' 

^       J     .       ^,  ,  Pittsburgh, 

cured    m    the    early 


Loading  Potatoes  at  Boeton  Terminal,    mails    may    have    all    or 

lUw'^*^""^^^^*^"'^'*"'^''^*"    "^ny   P"""*   of   any   report 
sent     by    telegraph, 
charges  collect,  from  the  nearest  station.     A  blank  for  en- 
tering the  details  of  the  desired  telegraphic  service  will  be 
furnished  upon  application. 

"MARKET  AND  PRICE"  PHRASES. 
"Market  excited."     This  represents  a  condition  of  uncer^ 
tainty  and  a  decided  bullish  tendency  on  the  part  of  thesellor. 
It  suggests  a  rapid  upward  tendency  and  considerable  price 
fluctuation. 
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''Market  stronger."  This  represents  a  condition  of  in- 
creasing confidence  on  the  part  of  the  seller,  with  the  likeli- 
hood that  the  present  demand  will  consume  present  sup- 
plies, and  supplies  in  sight  can  be  absorbed  at  prevailing  or 
slightly  higher  prices. 

"Market  strong."  This  represents  a  condition  of  firm 
confidence  on  the  part  of  the  seller.  There  may  be  a  good 
demand  and  supplies  may  be  relatively  light,  so  that  the 
seller  is  likely  to  stififen  the  price  at  the  first  opportimity. 

"Market  active."  This  represents  a  condition  of  quick 
sale,  good  demand,  and  a  generally  healthy  condition.  There 
may  be  no  decided  change  in  prices,  although  it  often  indi- 
cates an  upward  trend. 

"Market  firm."  This  represents  a  condition  of  strong 
confidence  in  general  conditions,  resulting  often  in  the 
strengthening  of  a  price  range,  but  seldom  in  actual  price 
advances. 

"Market  steady."  This  represents  a  normal  movement, 
with  steady,  consistent  trading  showing  no  decided  price 
changes  one  way  or  the  other. 

"Market  unsettled."  This  represents  a  condition  of  un- 
certainty on  the  part  of  sellers  and  usually  indicates  a  weaker 
tendency.  There  may  be  no  actual  price  changes  one  way  or 
another.  Represents  a  waiting  attitude,  with  spasmodic 
trading. 

"Market  dull."  Bepresents  light  trading  and  suggests  a 
condition  of  uncertainty  and  possible  depression.  There 
may  not  be  any  actual  change  in  prices. 

"Market  weak."  This  may  be  used  in  describing  a  condi- 
tion of  actual  price  decline,  with  the  possibility  of  further 
decline,  and  represents  a  decided  lack  of  confidence  on  the 
part  of  the  seller.  It  may  also  be  used  when  no  actual 
price  declines  have  taken  place,  but  with  large  supplies  on 
hand  and  heavy  supplies  in  sight  it  is  the  prevailing  opinion 
that  a  decline  is  inevitable. 

"Market  weaker."  This  is  a  comparative  term  and  refers 
back  to  conditions  of  the  previous  day.  It  may  represent 
an  actual  decline  in  price,  although  the  relation  of  market 
price  should  not  be  the  governing  factor.  The  reporter 
should  conclude  by  his  "sense"  of  the  market  that  less  con- 
fidence exists  than  when  the  market  is  steady. 
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"Market  demoralized."  This  term  is  to  be  used  only  in 
very  unusual  cases  and  represents  a  condition  when  stock 
can  not  be  moved  at  any  price.  It  representa  a  mariiet  so 
completely  glutted  that  even  stock  of  high  quality  can  not 
be  moved. 

As  used  in  the  official  market  news  reports,  "market" 
represents  the  view-s  of  the  seller  and  "demand"  those  of 
the  buyer. 

USING  A  MARKET   REPORT 

The  veteran  reader  of  market  reports,  trying  to  size  up 
the  produce  situation,  is  likely  to  begin  by  taking  up  the 
latest  daily  schedule  of  a  leading  staple,  say  potatoes.  He 
looks  over  the  report  from  a  leading  market,  in  this  case 
very  likely  Chicago,  and  notes  that  carlote  are  quoted  15 
cents  per  hundredweight  lower  than  yesterday.  He  ^anaes 
at  the  reports  for  MinneapoUs,  Kansas  City,  New  York, 
Boston,  and  Philadelphia,  and  notes  that  prices  in  these 
cities  show  Uttle  decline. 

To  fitid  the  reason  of  the  weakness  in  Chicago  he  notes 
the  report  with  more  care  and  observes  records  of 
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market  weakness  may  be  due  to  that  cause.  Possibly  poor 
demand  and  some  stock  poorly  graded  may  be  mentioned 
as  adding  to  the  unfavorable  market  position.  From 
his  file  of  daily  reports  for  the  week,  or  the  Weekly 
Review  issued  by  the  Bureau  of  Markets,  he  notes  whether 
the  decline  has  been  persistent  or  whether  it  seems  to  be  one 
of  a  series  of  short  ups  .and  downs  or  part  of  a  reaction  from 
an  advance. 

According  to  the  nature  of  the  movement,  he  decides 
whether  the  recent  trend  has  been  definite  in  one  way  or 
the  other.  Concluding  perhaps  that  the  decline  marks  a 
general  downward  trend,  he  glances  over  the  reporte  from 
leading  producing  sections  supplying  Chicago  and  finds 
that  the  trend  of  f .  o.  b.  prices  la  also  downward  at  Waupaca, 
Wis!;  Moorhead,  Minn.;  Grand  Rapids,  Mich.;  and  in  the 
Grand  Junction  district  of  Colorado,  and  that  hauling  and 
shipping  are  active  at  these  points. 

Evidently  the  western  crop  is  now  moving  fast  and  the 
Chicago  carlot  market  has  been  first  to  feel  the  effect  in  a 
marked  degree.  Reports  of  relatively  light  arrivals  at 
other  midwestem  consuming  markets  may  confirm  this. 
He  mentally  goes  over  the  crop  conditions  with  the  aid  of 
the  carlot  smmnary,  weekly  reviews,  and  special  articles  if 
the  main  facts  are  not  already  in  mind.  He  notes  the  size 
of  the  crop  and  the  amount  shipped  from  each  State  for 
the  season  to  date.  He  observes  carefully  the 
attitude  of  growers,  buyers,  and  shippers;  whether 
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account  the  car  supply,  whether  abundant  or  if  short- 
age exists,  and  the  weather  conditions,  whether  especially 
favorable  or  otherwise  for  rapid  and  safe  transportation. 
He  glances  over  all  the  reports  to  note  any  indica- 
tions of  slackening  demand.  If  it  is  late  in  the  season 
he  takes  note  of  conditions  in  eastern  shipping  sec- 
tions and  consuming  markets.  He  may  even  note  arrivals 
of  Canadian  stock  and  exports  and  imports  if  there  is  reason 
to  suspect  important  developments  on  such  lines.  If  the 
new  southern  crop  is  about  ready  or  beginning  to  compete, 
he  takes  that  into  account — its  size,  condition,  quality,  and 
location.  Then,  having  the  situation  in  mind  in  all  its 
essential  aspects,  he  forms  his  own  judgment  of  the  probable 
comrse  of  the  market. 

From  daily  observation  he  is  able  to  carry  the  general 
points  in  mind,  and  often  hardly  more  than  a  glance  at  the 
report  of  the  leading  markets  is  needed.  He  is  able  to  detect 
the  hinge  on  which  the  market  is  turning  and  almost  to  feel 
its  movement.  He  says,  '^Chicago  carlots  are  off  another 
10  cents;  the  market  is  going  down,'*  basing  his  conclusion 
not  merely  on  the  decline  itself  but  on  its  relation  to  i^e 
previous  trend  and  to  the  other  conditions  which  he  has 
keptinmind  almost unconciously.  Another  time  the**  hinge" 
of  the  market  may  be  in  the  East,  turning  on  big  reserves  of 
stock  in  Maine  or  Canada  or  the  shipments  of  the  new  crop 
from  Virginia.  The  critical  market  then  may  be  New  York, 
Boston,  or  Philadelphia.  Prices  and  conditions  at  the  end 
of  the  0I4  crop  season  often  foreshadow  in  some  d^ree  the 
market  for  the  new  crop,  and  the  market  behavior  of  the 
new  crop  may  be  some  indication  of  the  coming  market  for 
the  main  crop. 

To  size  up  the  situation  for  any  crop  at  any  time  requires 
the  quick  balancing  of  many  facts  and  causes.  No  general 
directions  can  be  given  to  fit  every  case.  The  way  to  learn  to 
use  market  reports  is  to  use  them.  Expert  use  comes  from 
long  practice.  In  time  the  reader  learns  to  read  between 
the  lines  and  to  feel  the  market  from  indications  that  may 
mean  little  to  the  beginner.  The  expert's  quick  sizing  up 
of  the  situation  appears  like  magic  or  guesswork  to  thJe 
person  little  experienced  in  this  line. 
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The  behavior  of  the  potato  market  is  in  general  like  that 
of  other  staple  fruits  and  vegetables  which  have  a  shipping 
season  continuing  throughout  the  winter.  There  is  often  a 
time  of  low  prices  during  the  main  harvesting  season,  fol- 
lowed by  recovery  lastmg  perhaps  until  the  end  of  the 
calendar  year;  then  comes  an  irregular  course  throughout 
the  winter,  depending  partly  on  condition  of  weather  and 
transportation,  and  finally  a  new  movement  in  the  spring 
either  up  or  down,  according  to  the  supply  on  hand  when  the 
active  spring  movement  begins. 

SEARCHLIGHTS  ON  THE  APPLE  MARKET. 

The  apple  grower,  shipper,  or  dealer,  like  the  potato 
handler,  needs  experienced  and  intimate  knowledge  of  the 
situation.  A  study  of  such  markets  as  Chicago,  Denver, 
Kansas  City,  St.  Louis,  and  the  eastern  auctions  may  afford 
an  indication  of  the  bpxed-apple  situation.  The  eastern 
barreled-apple  market  centers  in  such  cities  as  New  York, 
Boston,  Philadelphia,  Detroit,  and  Pittsburgh,  but  in  seasons 
of  shortage  of  the  western  crop  the  middle-western  markets 
have  an  important  relation  to  the  outcome  of  the  barreled- 
apple  marketing  season.  The  whole  commercial  apple 
situation  must  be  in  mind.  Where  is  the  crop  this  season 
and  how  located  in  the  box  and  barrel  sections?  Which 
varieties  are  yielding  most  this  season  and  what  is  the 
market  quality  1  What  is  the  probable  export  situation  and 
the  eastern  competition  from  Canada  or  elsewhere  ?  Will  the 
sugar  shortage  or  high  prices  interfere  seriously  ?  How  has  the 
market  started,  as  indicated  by  sales  of  early  kinds  and  ad- 
vance contracts  for  late  varieties  ?  What  is  the  apparent  atti- 
tude of  commercial  buyers  ?  Are  they  disposed  to  contract 
freely  and  is  cold-storage  space  in  demand  ?  Are  the  box 
and  barrel  supply  and  the  labor  situation  likely  to  affect  the 
handling  of  the  crop?  What  is  the  general  business  situa- 
tion as  related  to  the  consmning  demand?  What  is  to  be 
said  regarding  the  outlet  for  dry  and  evaporated  stuff  and 
for  fruit-juice  products  ? 

PLENTY  OF  BACKGROUND  NEEDED. 

AH  such  points  must  be  kept  constantly  in  mind  in  order 
to  grasp  the  fuU  meaning  of  the  day-to-day  and  week-to- 
week  changes  shown  in  market  reports  and  reviews.     Each 
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crop  is  a  market  situation  by  itself,  although  at  times  a 
number  of  leading  lines  of  produce  appear  to  move  in  the 
same  direction  under  the  influence  of  general  causes,  but  in 
general  each  crop  demands  a  good  background  including  all 
the  facts  that  may  indicate  or  explain  the  market  changes. 

A  COMMON  COURSE  OF  THE  MARKET. 

The  ordinary  or  natural  market  course  of  a  line  of  perish- 
able produce  is  somewhat  as  follows :  It  starts  high  with  active 
movement  even  for  inferior  stock,  because  the  demand  has 
the  sharp  edge  of  novelty  and  appetite.  The  price  gradually 
declines  and  poor  stock  becomes  harder  to  sell  as  the  supply 
*  increases.  Lowest  prices  arrive  soon  after  the  heaviest  ship- 
ments conmience  and  a  glut  may  occur,  especially  if  many 
sections  are  shipping  at  once  and  there  is  much  poor  stock. 
Then,  with  a  decreasing  supply,  prices  advance,  sometimes 
recovering  much  of  the  early  decline,  but  usually  not  reach- 
ing the  opening  prices  because  demand  is  far  less  keen  at  the 
end  of  a  long  season.  If  the  last  of  the  shipments  are  infe- 
rior, as  happens  frequently  with  many  perishable  crops,  the 
season  may  close  at  or  near  bottom  prices. 

The  common  or  natm'al  market  developments  do  not 
always  take  place  as  might  be  expected.  Quite  frequently 
superior  quality  of  the  main  crop  or  absence  of  general  com- 
petition will  bring  higher  prices  in  mid-season.  Unexpected 
shortage  may  cause  the  reserve  stock  in  storage  to  sell  at  very 
high  prices  at  the  close  of  the  season,  especially  the  less  per- 
ishable crops  like  potatoes,  onions,  apples,  cabbage,  etc. 
Careful  study  of  crop,  storage,  supply,  and  shipment  should 
enable  a  fairly  good  judgment  to  be  made  of  the  outcome. 

On  the  other  hand,  it  is  very  difficult  to  form  any  reliable 
market  judgment  for  the  quickly  perishable,  short-season 
crops  like  strawberries,  peaches,  and  melons.  Markets  in 
such  lines  are  irregular,  differing  widely  at  the  same  time  in 
different  cities  because  the  nature  of  the  crop  does  not  admit 
of  safe  transfer  between  distant  points  or  long  keeping  in  cold 
storage.  These  lines  feel  quickly  and  severely  the  effect  of 
oversupply,  whether  of  carUts  or  from  neighboring  sources. 
Vs  these  crops  are  not  strictly  necessities,  the  demand  is  some- 
»■  hat  uncertain,  depending  largely  upon  the  buying  power  of 
ilie  public,  wb»^h  ma,^    /ary  greatly  from  season  to  season. 
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THE  EBB  AND  FLOW  OF  VAI.UES. 

The  course  of  the  market  often  appears  hke  that  of  the 
tide,  advancing  or  receding  gradually  all  along  the  line, 
moving  at  a  different  rate  in  some  places  than  at  others  and 
the  general  direction  almost  concealed  by  the  ups  and  downs 
of  the  separate  waves,  but  in  general  moving  irresistibly  in 
the  appointed  direction  imtil  the  turn  comes.  Tten  occurs 
the  backward  movement,  as  mixed  and  puzzling  as  the  first, 
but  still  quite  definite  in  direction  and  limited  in  extent. 

Of  the  main  price  movements,  it  may  be  said  in  general 
that  they  usually  go  farther  in  either  direction  than  the  con- 
ditions seem  to  warrant.  This  is  owing  to  market  momen- 
tum. When  an  upward  price  movement  is  well  under  way, 
buying  may  be  increased  rather  than  lessened.  Numerous 
buyers  stock  up  because  they  fear  to  be  caught  by  a  further 
rise.  This  added  buying,  in  connection  with  the  original  cause 
of  advance,  may  carry  prices  much  higher  than  expected, 
but  there  is  still  more  buying  by  those  who  fear  that  prices 
are  ''going  out  of  sight. ''  When  this  buying  is  done  there  is 
a  lull.  Heavy  supplies  are  attracted  by  the  high  level  of 
prices  reached  and  the  drop  begins.  Many  buyers  hold  off 
now  because  they  were  heavily  supplied  during  the  rise  or 
because  they  expect  to  be  able  to  buy  lower  down.  Demand 
is  poor  and  prices  decline  imtil  bargain  hunters  appear  and 
regular  buyers  regain  courage;  then  the  dem^and  gradually 
catches  up.  Noting  the  decrease  of  stocks  in  sight,  more 
buyers  come  in  and  the  price  again  starts  upward. 

Many  typical  big  moves  of  the  produce  market  follow  this 
general  course.  Starting  from  the  top  of  a  rise,  there  is  a 
long,  irregular,  wavelike  decline.  At  the  bottom  there  is  a 
quick  rebound  which  may  bring  values  half  way  to  top 
again.  Then  a  second  reaction  occurs  in  which  much  of  the 
recovery  is  lost.  After  that  the  market  starts  on  new  lines, 
either  up  or  still  farther  down,  according  to  underlying 
conditions. 

If  markets  could  always  be  judged  from  the  past,  the  prob- 
lem would  be  simple,  but  each  season  has  its  own  features. 
The  best  that  can  be  hoped  is  that  judgment  based  on  the 
past  and  a  forecast  of  the  probable  future  conditions  will 
be  right  more  often  than  wrong.  The  grower  as  well  as  the 
seller  of  produce  is  obliged  to  take  risks.     Some  years  all  his 
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well-thought-out  calculations  will  go  for  naught.  The  mar- 
ket will  go  contrary  to  his  hopes  and  his  crop  will  be  dis- 
appointing either  in  yield  or  in  value.  That  is  the  danger 
and  fascination  of  the  produce  business — all  the  more  rea- 
son for  him  to  use  carefully  what  information  he  can  secure 
in  order  that  in  the  long  run  he  may  have  a  fair  return. 
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THE  CITY  AS  A  MARKET. 

In  considering  a  market  for  produce  the  first  question  is, 
How  has  it  acted  in  the  past?  lias  it  usually  paid  high 
prices  for  the  line  of  produce  in  mind  ?  What  grades  and 
varieties  seem  to  fare  best?  Is  this  market  often  glutted 
with  home-grown  or  carlot  produce  or  with  imports?  Is  it 
a  diverting  point  for  shipments  to  other  cities?  What 
are  the  freight  charges  and  the  special  costs  of  distribution 
compared  with  other  markets  that  might  be  used  ? 
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It  is  unsafe  to  judge  from  high  prices  that  may  prevail  at 
a  given  time.  New  York  is  often  the  highest  in  prices  and 
soon  after  becomes  the  lowest.  Boston  is  often  a  high- 
priced  market,  not  considering  the  cost  of  freight,  but  at 
times  is  greatly  depressed  owing  to  liberal  home-grown  or 
Canadian  offerings.  Baltimore  is  often  low-priced  because 
of  the  nearness  of  large  producing  sections  with  water  trans- 
portation, but  at  times  quotes  high  prices.  Middle-western 
markets  may  at  times  be  best  even  for  eastern  shipments. 
Sometimes  a  distant  market  poorly  supplied  with  the  line 
in  question  has  been  the  best  outlet.  All  such  differences 
may  be  quickly  reversed  by  temporary  changes.  Judgment 
of  probabilities  must  take  into  account  the  whole  situation 
of  supply  and  demand  in  addition  to  the  day-to-day  reports. 

MARKET  NEWS  A  HELP  TO  PRODUCERS. 

A  producer  might  be  tempted  at  about  this  point  to  con- 
clude that  shipment,  even  on  consignment,  is  a  business  by 
itself  and  that  he  would  better  sell  his  crop  on  the  spot  for 
cash.  This  is,  no  doubt,  the  safer  course  in  sections  where 
the  local  buyers  are  numerous  and  where  they  operate  in 
free  competition,  but  often  there  is  little  or  no  competition 
and  sometimes  the  buyers  hesitate  because  of  heavy  supplies 
on  the  markets  or  the  doubtful  condition  of  the  stock.  In 
that  case,  producers  must  consign,  either  as  individuals  or 
through  associations. 

A  large  niunber  of  growers  have  no  outlet  for  any  con- 
siderable surplus  produce  except  through  shipment  to  distant 
markets.  In  any  event,  a  close,  up-to-date  knowledge  of 
the  markets  helps  greatly  in  checking  up  the  offers  of  local 
buyers  and  retimis  made  by  dealers  and  local  marketing 
associations.  The  well-informed  producer  knows  the  con- 
dition of  the  market  and  has  confidence  in  his  position. 
Said  a  Boston  apple  buyer  who  had  just  returned  from  a 
business  trip  in  western  New  York:  *' We  have  to  pay  all  the 
stuff  is  worth  nowadays.  The  growers  are  all  wise.  They 
know  as  much  as  we  do.  Once  in  a  while  we  catch  a  man 
who  has  not  heard  the  news,  but  such  fellows  are  getting 
scarce."  These  well-informed  growers  were  in  close  com- 
munication with  one  another  by  telephone.  Some  of  them 
had  called  up  the  nearest  market  station,  on  the  buyer's 
arrival,  and  what  one  grower  kMew  all  the  others   quickly 
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had  by  telephone  and  the  buyer  was  confronted  with  market 
news  more  recent  and  complete  than  his  own.  Tljey^  would 
sell  their  apples,  but  not  below  the  market,  and  the  buyer  was 
reduced  to  his  rightful  position  as  a  holder  of  stocks  and  a 
carrier  of  risks,  but  not  able  to  take  any  undue  advantage 
of  the  growers. 

Numerous  letters  written  by  producers  to  the  Bureau  of 
Markets  show  that  the  possession  of  reUable  market  news 
vastly  strengthens  the  holder's  position.  Even  the  buyer 
is  helped  by  the  service.  With  the  situation  well  in  hand 
he  acts  with  sounder  knowledge  and  may  avoid  excessive 
risks  from  overbuying  or  by  shipping  to  overloaded  markets. 
Dealers  are  quite  ready  to  admit  the  value  and  stabilizing 
effect  of  dependable  market  reports. 

A  grower  in  Maryland  said :  ^  *  I  watched  yom*  reports  and 
I  noticed  that  Boston  was  constantly  buying  my  grade  of 
peaches  at  a  price  which  would  enable  me  to  pay  additional 
freight  on  all  I  sent  there,  so  I  made  about  $70  per  car  on 
the  proposition.'' 

A  grower  at  Brigham,  Utah,  writes:  **I  demanded  a  price 
consistent  with  your  reports  of  market  conditions  and 
received  it."  According  to  a  Massachusetts  correspondent 
the  news  service  ''saves  thousands  of  doUars  annually  for 
the  onion  growers  of  Connecticut  Valley." 

A  railroad  agricultural  agiont  in  Mississippi  declares  that 
the  daily  market  report  by  wire  made  possible  a  combined 
saving  of  $1,000  in  one  day  to  growers  at  three  shipping 
points.  ''Your  office  goes  a  long  way  toward  running  down 
the  brokers,  dealers,  or  shippers  who  are  in  the  habit  of 
making  false  statements  for  personal  ])enefit,"  writes  a  firm 
of  dealers  at  Fort  Worth,  Tox. 

SAVING  THE   MATERIAL. 

Market  reports,  carlot  figures,  and  special  articles  may  be 
kept  conveniently  for  reference  in  holders  sold  at  the  sta- 
tionery stores  or  simply  by  perforating  and  fastening  them 
together  with  twine.  They  should  bo  filed  by  crops  and 
according  to  the  calendar  years  for  convenience  in  comparing 
prices  and  other  conditions,  season  l)y  season.  By  reference 
to  these  files  at  critical  times  in  the  market,  the  shipper  is 
enabled  to  secure  a  long-range  view,  with  plenty  of  back- 
ground to  assist  in  outlining  correct  estimates  of  the  situa- 
tion.    The  special  articles  which  give  a  long-time  smnmary 
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of  the  market  for  the  crop-shipping  season  and  with  compari- 
sons for  similar  crops  in  preceding  seasons  are  very  convenient 
in  making  quick  estimates  of  this  kind.  The  value  of  all 
this  material  is  greatly  increased  hy  keeping  it  at  hand  in 
a  form  readily  available  for  reference. 

WHAT  THEY  WANT  TO   KNOW 

A  market  station,  as  a  side  line,  serves  as  a  clearing  house 
for  information.  All  kinds  of  inquiries,  hundreds  of  them, 
come  from  local  people  who  want  to  know.  They  write  to  the 
station  because  it  is  the  most  accessible  Government  branch 
and  the  general  address  is  easy  to  remember:  '^Bureau  of 
Markets,"  New  York,  Chicago,  or  Detroit,  as  the  case  may 
bo.  These  inquiries,  except  such  as  refer  to  the  local  market 
situation^  which  may  be  answered  direct,  are  forwarded  to 
Washington,  where  they  are  referred  to  the  best-quaUfied 
technical  men  in  the  various  departments. 

Questions  received  are  a  valuable  hint  regarding  the  kind 
of  help  wanted  by  producers  and  consumers  in  general. 
It  is  plain  that  the  information  asked  for  by  a  few  growers 
must  be  wanted  by  others  and,  if  practioable,  the  material 
is  sooner  or  later  put  into  shape  for  general  distribution  in 
newspaper  articles  or  oflScial  bulletins. 

Men  in  the  market  stations  are  in  a  position  to  find  out 
more  of  such  needs.  They  meet  dealers  and  shippers  con- 
tinually in  the  course  of  their  work  and  learn  what  informa- 
tion is  most  needed.  Large  producers  often  visit  the  sta- 
tions and  the  Washington  office  to  submit  special  problems 
for  solution. 

For  instance,  some  Maryland  tomato  growers,  unable  to 
move  their  surplus,  come  in  to  present  their  troubles  and 
are  immediately  put  in  touch  with  leading  canners  who 
handle  tomatoes.  A  prominent  New  York  State  potato 
grower  receives  information  regarding  the  probable  relative 
market  position  of  his  stock  if  shipped  to  a  distant  city. 
Spinach  growers  in  Texas  who  apply  by  telegraph  obtain 
addresses  of  canners  and  large  buyers.  A  group  of  middle- 
west  onion  producers  are  told  how  to  apply  for  Army  con- 
tracts. Scores  of  small  growers  in  widely-scattered  sections 
are  advised  regarding  the  possibilities  of  marketing  in 
small  lots  by  mail  or  express  or  motor  truck.  A  manufac- 
turer of  fruit  juice  receives  a  list  of  principal  shipping  points 
where  fruits  should  be  plentiful,  and,  on  the  other  hand,  a 
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berry  grower  remote  from  ordinary  markets  reoeives  ad- 
dresses of  fruit  juice  makers. 

Requests  for  lists  of  dealers  need  to  be  answered  with 
considerable  discrimination.  In  largo  markets  the  trade 
specializes  to  a  considerable  extent  and  the  list  shoidd 
include  dealers  adapted  to  the  class  of  business  offered. 
Small  sliipperS;  for  instance,  should  not  be  directed  to  fiims 
handling  carlots  only  or  to  auction  concerns.  Large  shippers 
should  be  directed,  if  possible,  to  firms  which  make  a  spe- 
cialty of  the  product  intended  to  be  shipped.  Even  in  the 
separate  comimodities  there  is  often  specialization;  some 
firms,  for  instance,  handle  only  California  fruit,  others 
handle  early  potatoes  but  do  not  take  up  the  late  crop  to 
any  extent.  Some  firms  that  handle  northern  onions  do 
not  deal  extensively  in  the  southern  Bermuda  crop,  and  some 
do  not  handle  green  onions  or  bunched  stock. 

Best  results  naturally  are  secured  by  assisting  the  shipper 
to  find  the  class  of  dealers  accustomed  to  handle,  in  a  large 
way,  the  kind  of  business  which  he  offers.  The  overworked 
market  station  man  is  evidently  not  able  to  take  up  investi- 
gations for  iudividual  shippers.  He  can  only  send  out  a 
classified  list  beUeved  to  be  reliable  iu  a  general  way. 

Often  request  is  merely  for  the  official  price  quotation  foi 
a  certain  day  or  week,  this  information  being  wanted  in  oon- 
nection  with  damage  claims  or  as  a  chock  on  returns  of 
commission  dealers.  Whatever  the  question,  somebody  in 
Washington  is  ready  to  spend  hours,  perhaps  days,  in  looking 
up  the  facts  in  order  that  some  unknown  correspondent  may 
benefit.  Most  of  the  market  station  men  are  also  producers, 
or  have  been  connected  in  some  way  with  handling  produce, 
and  they  are  in  a  position  to  realize  fully  the  troubles  and 
problems  of  the  people  who  write  inquiries. 

READY  TO   HELP. 

The  market  man  is  oloso  to  the  selling  end  and  he  is 
anxious  to  help. 

Market  reports  on  the  crop  you  raise  are  free.  Ask  for 
them. 

Keep  the  reports,  reviews,  and  special  articles  on  file. 
They  will  help  in  following  and  understanding  the  markets. 

Send  the  market  station  man  questions.  If  he  can  not 
answer  them  he  knows  who  can. 


By  R.  O.  B.  Davis, 
Bcientiat,  Bureau  of  Soils. 

NITROGEN  in  some  form  is  necessary  for  the  main- 
tenance of  animal  or  vegetable  life.  No  animal  or 
vegetable  cell  can  exist  ■without  containing  nitrogen  in  com- 
bination with  carbon,  hydrogen,  oxygen,  and  sulphur.  In 
spite  of  its  essential  nature,  liowever,  neither  animals  nor 
plants  can  utilize  nitrogen  unless  it  is  fixed  in  some  combina- 
tion. Nitrogen  in  its  elemental  form  constitutes  about  four- 
fifths  by  volume  or  three-fourths  by  weight  of  the  atmo- 
sphere, but  this  elemental  form  muat  combine  with  other  ele- 
ments before  it  can  be  assimilated.  Plants  are  nourished  by 
the  nitrogenous  substances  contained  in  the  soil  and  water, 
and  animals  by  the  nitrogenous  substances  in  plants  and 
other  animals.  The  use  of  fertilizers  containing  nitrogen  is 
to  meet  this  demand  of  plants  for  this  essential  element. 

In  addition  to  being  so  essential  to  life  nitrogen  is  the 
chief  and  most  used  element  in  explosives,  and  many  of  the 
combinations  of  nitrogen  that  may  be  used  as  explosives  may 
also  be  used  as  fertilizers  or  else  by  easy  transformation  may 
become  available  to  plants  as  fertilizers.  Thus  the  problem 
of  supplying  nitrogen  compounds  in  war  is  closely  linked 
to  the  problem  of  supplying  fertilizers  in  peace,  A  differ- 
ence lies  in  the  preparation  and  application  of  the  products. 
SOURCES  OP  NATURAL  NITROGEN  SUPPLIES. 

Under  natural  conditions  small  amounts  of  atmospheric 
nitrogen  are  continually  combining  with  oxygen  and  hydro- 
gen to  form  ammonia  and  nitrate,  and  these  compounds  are 
carried  into  the  soil  by  rains  and  snow  to  be  utilized  by 
plants.    Also  the  action  of  certain  bacteria  on  the  roots  of 
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certain  legumes  are  causing  continuously  some  nitrogen  of 
the  air  to  enter  combinations  useful  to  planta  In  the  life 
cycle  of  the  plant  some  of  this  nitrogen  becomes  free  again 
Avhen  nitrogenou55  material  decays,  some  is  utilized  again  in 
other  plant  growth.  Materials  of  both  vegetable  and  animal 
origin  (such  as  dried  blood,  tankage,  fish  scrap,  cottonseed 
meal,  manure)  are  used  to  increase  the  nitrogen  store  in 
the  soil,  but  these  are  insufficient  to  meet  the  demands. 

The  world's  principal  source  of  nitrogenous  material  in 
the  past  has  been  the  nitrate  beds  of  Chile.  While  these 
deposits  are  enormous  they  are  not  inexhaustible,  and  it  is 
easily  conceivable  that  a  country  might  be  cut  oflf  from  this 
supply  at  a  time  when  nitrates  were  absolutely  essential. 
This  is  just  what  happened  to  Germany  through  the  opera* 
tions  of  the  English  blockade.  But  Germany  had  foreseen 
the  danger  and  had  developed  the  production  of  nitrate 
from  artificial  sources  to  such  an  extent  that  she  could  meet 
her  demands  without  importing  Chilean  nitrate.  Other 
countries  had  not  progi*essed  so  far  and  the  war  gave  a 
gi'eat  impetus  to  the  study  of  the  production  of  artificial^ 
nitrates. 

COAL  A  SOURCE  OF  AMMONIA. 

One  source  of  nitrogen  in  coal -producing  countries  is  am- 
monium sulphate  from  coke  ovens.  Bituminous  coal  suit- 
able for  making  coke  contains  from  0.8  to  1.5  per  cent  nitro- 
gon,  which  may  be  recovered  in  the  gases  evolved  in  cooking. 
In  this  country  niuch  of  the  coking  in  the  past  has  been 
in  the  beehive  coke  ovens,  where  all  the  volatile  materials 
driven  oflf  by  heat  are  allowed  to  escape  and  the  valuable 
ammonia  is  lost.  During  the  war  many  beehive  ovens 
were  displaced  by  by-product  ovens,  and  tlie  production 
of  ammonium  sulphate  in  this  country  rose  from  100,000 
t<ms  in  1009  to  188,000  in  1913  and  357,000  tons  in  1917. 

INSUFFICIENT  SUPPLY. 

The  consumption  of  fixed  nitrogiMi  in  the  United  States 
in  1913  amounted  to  about  140,000  tons,  or  the  equivalent  of 
practically  050,000  tons  of  ammonium  sulphate.  The  Euro- 
pean war  produced  an  unprecedented  demand  for  nitrogen 
for  explosives,  and  the  diflference  l)etween  our  production 
and  potential  consumption  became  enormous.     This  condi- 
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tion  resulted  in  renewed  efforts  to  establish  processes  for 
fixing  atmospheric  nitrogen  in  combinations  that  would  be 
useful  for  explosives  or  fertilizers.  Such  methods  have  been 
used  largely  during  the  war,  but  in  this  country  their  com- 
mercial development  has  only  just  begun.  Indeed,  much  im- 
provement in  the  methods  remains  to  be  accomplished. 

SUPPLY  OF  NITROGEN  INEXHAUSTIBLE. 

The  desirability  of  such  methods  is  readily  seen  when 
the  extent  and  quantity  of  the  raw  material  is  considered. 
ITie  atmosphere  covers  the  earth,  and  above  every  square 
mile  of  the  earth's  surface  there  is  estimated  to  be  about 
21,683,200  tons  of  nitrogen,  while  the  total  area  of  the  earth's 
surface  is  estimated  at  199,712,000  square  miles.  That  there 
may  be  no  danger  of  exhausting  the  raw  material  is  readily 
seen  from  the  figures  for  nitrogen  consumption.  In  1913 
the  total  consumption  of  nitrogen  for  the  world  is  estimated 
at  787,000  tons,  of  which  62,000  were  produced  by  some  form 
of  nitrogen  fixation.  In  1917,  the  consumption  had  in- 
creased owing  to  the  war  to  1,231,400  tons,  of  which  388,000 
were  produced  by  fixation  methods. 

CONVERSION  OF  ATMOSPHERIC  NITROGEN. 

The  conversion  of  the  nitrogen  of  the  air  into  compounds 
available  for  use  may  be  accomplished  in  several  ways, 
the  principal  ones  of  which  are : 

1.  The  direct  oxidation  of  nitrogen  and  its  conversion 
into  nitric  acid. 

2.  The  combination  of  nitrogen  with  metals  to  form 
nitrides,  which  may  be  treated  to  furnish  ammonia. 

3.  The  formation  of  cyanides  or  cyanogen  compounds  by 
combination  of  nitrogen  with  metals  and  carbon. 

4.  The  formation  of  a  compound  with  carbide,  producing 
cyanamid. 

5.  The  direct  combination  of  nitrogen  and  hydrogen  from 
its  elements  for  the  formation  of  ammonia. 

THE  ARC  PROCESS. 

The  direct  oxidation  of  nitrogen  in  the  electric  arc  to 
form  nitric  acid  was  the  first  of  the  processes  to  be  de- 
veloped abroad.    Many  forms  of  arcs,  through  which  air 


118     Yearbook  of  the  Department  of  Agricvlture^  1919, 

passes  or  is  blown,  have  been  proposed,  but  the  principle 
involved  is  the  same,  the  union  ,of  oxygen  and  nitrogen  at 
the  temperature  of  the  arc.  The  only  commercially  success- 
ful plant  is  located  in  Norway,  where  electric  power  is  cheap. 
The  method  itself  is  very  inefficient  as  regards  production 
in  relation  to  power  consumed.  The  low  cost  of  electric 
power  in  Norway  makes  the  process  workable  there. 

It  is  generally  conceded  that  this  process  would  not  be 
adapted,  in  its  present  state  of  development,  for  use  in  the 
United  States.  Apparently  there  is  not  a  sufficiently  large 
amount  of  cheap  hydroelectric  power  available  in  America 
within  reach  of  points  where  nitric  acid  would  be  used.  The 
cost  of  installing  the  process  is  high,  and  the  product,  nitric 
acid,  is  not  economically  transportable.  Nitric  acid  is  not 
readily  converted  into  materials  that  are  used  for  fertilizers. 
Calcium  nitrate  and  ammonium  nitrate  formed  by  neutraliz- 
ing nitric  acid  with  lime  or  ammonia  are  of  some  value  as 
fertilizer  material,  but  can  not  be  used  readily  in  mixed  fer- 
tilizers demanded  by  American  farmers.  In  spite  of  the  sim- 
plicity of  the  arc  process,  and  the  supply  of  raw  material 
without  cost,  the  disadvantages  are  seefmingly  greater  than 
the  advantages  for  this  country. 

NITRIDE  PROCESS. 

The  nitride  process  consists  of  the  combination  of  nitro- 
gen with  various  materials  under  the  influence  of  high  heat, 
and  the  nitrides  produced  may  be  treated  subsequently  to 
furnish  ammonia.  The  best  developed  of  the  nitride  proc- 
esses is  that  of  making  aluminum  nitride  from  alumina, 
coke,  and  nitrogen  heated  to  a  temperature  of  about  1,800** 
C.  in  an  electric  furnace.  The  process  has  not  been  developed 
sufficiently  to  show  what  the  ultimate  power  requirements 
would  be,  although  they  are  known  to  be  rather  high.  At 
present,  however,  it  is  not  used  on  a  commercial  scale  for  the 
production  of  ammonia. 

CYANIDE  PROCESS. 

The  cyanide  process  is  one  depending  upon  the  formation 
of  cyanides  by  the  combination  of  nitrogen  with  metals  and 
carbon.  There  is  no  difficulty  in  the  chemical  reaction  in- 
volved.    Sodium  carbonate,  ground  coke,  or  carbon  in  some 


Atmospheric  Nitrogen  for  Fertilizers,  119 

other  form  is  brought  into  contact  with  finely  divided  iron 
and  heated  to  redness,  and  nitrogen  or  air  passed  through 
the  mass.  The  nitrogen  is  fixed  as  sodium  cyanide.  The 
reactions  take  place  readily,  but  mechanical  difficulties  of 
carrying  them  out  have  not  as  yet  been  entirely  solved.  The 
sodium  cyanide  formed  may  be  readily  converted  into  am- 
monia, and  the  sodium  carbonate  recovered  for  further  use. 
The  product  obtained  here,  as  in  the  case  of  the  nitride 
process,  is  ammonia.  This  process,  however,  at  present  is 
not  a  conmiercial  success. 

CYANAMID  PROCESS. 

The  cyanamid  process  consists  of  the  union  of  nitrogen 
with  carbide  at  the  temperature  of  the  electric  furnace. 
Raw  materials  required  in  the  process  are  lime,  anthracite 
coal,  or  coke  for  producing  calcium  carbide  and  nitrogen 
obtained  from  liquid  air.  The  process  consists  of  the  pro- 
duction of  thef  carbide  in  a  large  furnace  by  heating  lime 
and  coke  or  anthracite  coal.  The  second  step  involves  the 
fine  grinding  of  the  calcium  carbide  without  contact  with 
air  and  heating  the  ground  mass  to  a  red  heat,  when  nitro- 
gen is  introduced  and  is  absorbed  by  the  carbide  to  form 
cyanamid.  The  cyanamid  may  be  treated  with  steam  for 
the  production  of  ammonia.  This  is  necessary  where  nitric 
acid  or  nitrates  are  to  be  formed,  but  cyanamid  itself  has  a 
value  as  a  fertilizer  material.  This  process  has  been  worked 
commercially  in  Germany,  producing  about  one-third  of  the 
German  requirements  during  the  recent  war.  It  has  also 
been  worked  successfully  in  other  countries,  and  the  only 
commercial  plant  for  fixation  of  nitrogen  on  the  American 
Continent  used  this  process.  This  plant  at  Niagara  Falls 
has  been  in  operation  for  a  number  of  years,  producing 
cyanamid  daily  for  agricultural  purposes.  The  advantage 
of  this  process  is  that  it  gives  a  product  which  is  salable  as 
a  fertilizer  material  or  convertible  into  materials  which 
may  be  used  for  fertilizers.  The  disadvantages  are  that  it 
involves  a  high  consumption  of  power  and  the  cost  of  the 
finished  product  is  comparatively  high.  In  addition  the 
product  is  very  disagreeable  to  handle  because  of  the  irri- 
tation to  the  mucous  membranes  when  the  dust  is  breathed 
by  animals  or  men  working  with  it. 
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HABER  PROCESS. 

The  Haber  process  is  based  upon  the  direct  combination 
of  nitrogen  and  hydrogen  in  the  elemental  form  to  produce 
ammonia.  The  process  has  to  be  carried  out  at  a  pressure 
of  100  to  200  atmospheres  and  a  comparatively  high  tem- 
perature, about  550^  centigrade.  The  process  was  first  de- 
veloped in  Germany,  and  during  the  recent  war  it  contrib- 
uted at  least  one-third  of  the  fixed  nitrogen  required  by  that 
country.  In  no  other  country  has  this  process  been  worked 
commercially,  but  a  great  deal  of  work  has  been  done  toward 
developing  it.  It  has  a  number  of  advantages.  The  power 
required  is  small,  the  product — ^liquid  ammonia — ^is  readily 
available  for  oxidation,  and  the  nitric  acid  obtained  is  con- 
vertible into  fertilizer  materials.  The  raw  materials — air, 
water,  and  coal — are  available  in  large  quantities.  The  dis- 
advantages of  the  method  involve  the  use  of  highly  technical 
labor  and  the  mechanical  difficulties  of  carrying  out  the 
operations  at  pressures  of  100  or  more  atmospheres. 

THE  PROSPECT. 

From  this  summary  of  the  nitrogen-fixation  processes  it 
would  seem  that  only  two  are  readily  adapted  to  use  in  this 
country  at  present,  and  when  the  United  States,  during  the 
AVorld  War,  found  itself  in  need  of  nitrogen  these  two  meth- 
ods were  recommended  by  a  committee  of  scientists  ap- 
pointed to  investigate  the  fixation  processes.  As  a  result 
two  plants  were  built,  known  as  the  Nitrate  Plants  Nos.  1 
and  2,  at  Sheffield  and  Muscle  Shoals,  Ala.  Plant  No.  1 
was  completed  but  never  really  came  into  operation  up  to 
the  time  of  the  armistice.  This  plant  was  designed  to  pro- 
duce 60,000  pounds  of  anhydrous  ammonia  per  day.  Plant 
No.  2,  for  the  production  of  cyanamid,  was  completed,  but 
operation  is  suspended  pending  decision  of  the  method  of 
the  plants'  disposal.  This  plant  was  designed  to  produce 
J  10,000  tons  per  annum  of  ammonium  nitrate.  The  utiliza- 
tion of  these  plants  now  becomes  a  peace-time  instead  of  a 
■  ^r  problem. 

T'he  intention  is  to  use  these  for  producing  fertilizer  ma- 
^nnl  in  tinips  of  pcacp  and  indeed  this  is  the  only  field  in 
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which  so  large  an  amount  of  nitrogenous  products  could  be 
used.  The  problem  presents  difficulties  from  a  commercial 
standpoint.  In  war  a  workable  method  is  all  that  is  asked, 
the  cost  is  of  little  importance;  m  peace  the  product  must 
be  marketable  in  competition  with  other  sources  of  nitrogen. 

The  great  bulk  of  the  product  from  the  plants  is  cyana- 
mid,  and  this  has  several  objectionable  features  as  a  fer- 
tilizer. Because  of  its  irritating  effect  on  men  and  animals, 
objection  is  made  to  its  use.  Also,  the  manner  of  its  appli- 
cation is  different  from  that  of  other  fertilizers.  The  desire 
then  is  to  convert  the  cyanamid  into  other  products  not  ob- 
jectionable. This  can  be  done,  but  the  problems  to  be  solved 
involve  the  question  of  costs,  and  the  products  must  fit  into 
the  farmers'  experience  and  occasion  least  change  in  agri- 
cultural practice. 

The  United  States  in  1913  consumed  about  140,000  tons 
of  inorganic  nitrogen,  equivalent  to  658,000  tons  ammonium 
sulphate,  of  which  nearly  two-thirds  was  Chilean  nitrate. 
Under  the  stress  of  war,  with  the  possibility  that  shipments 
of  nitrate  might  be  stopped,  plants  were  built  with  an  an- 
nual capacity  of  nearly  50,000  tons  of  fixed  nitrogen.  In  the 
year  1917  our  by-product  coke  ovens  produced  about  80,000 
tons  of  nitrogen,  or  about  400,000  tons  of  ammonium  sul- 
phate. 

Assuming  that  all  the  plants  and  by-product  ovens  will 
maintain  this  production,  our  total  capacity  is  about  130,000 
tons  of  nitrogen  or  611,000  tons  ammonium  sulphate,  close 
to  but  less  than  the  total  consumption  in  1913  in  the  United 
States. 

As  a  great  agricultural  country,  we  can  use  much  more 
fixed  nitrogen  in  the  future ;  in  fact,  the  percentage  increase 
in  world  nitrogen  consumption  was  nearly  as  great  in  the 
four  years  preceding  the  war  as  from  1913  to  1918,  despite 
the  large  demand  for  nitrogen  in  explosives  in  the  latter 
period.  The  utilization  of  these  plants  will  place  us  in  a 
position  where  expansion  will  be  easy  in  time  of  emergency, 
and  assure  us  independence  as  regards  a  plentiful  supply  of 
this  most  essential  element  both  in  war  and  in  peace. 
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SOURCE  OF  MATERIAL. 

THIS  geographical  presentation  of  farm  practices  in 
growing  wheat  in  the  United  States  is  hased  on  reports 
obtained  hf  the  Bureau  of  Crop  Estimates  from  about 
7,000  farmers.  Questionnaires  were  distributed  to  crop 
reporters  in  the  wheat^growing  regions,  and  the  resulting 
reports  cover  practically  every  county  in  the  United  States 
where  the  wheat  crop  is  of  any  importance  (see  map  1). 
Where  wheat  is  moat  extensively  raised  the  records  average 
8  to  10  per  county,  and  for  the  entire  wheat  area  the  average 
is  about  4  per  county.  The  form  of  the  questionnaire  is 
illustrated  on  page  125.  While  not  always  complete  in  all 
respects,  on  the  whole  the  answers  show  a  serious  attempt 
on  the  part  of  the  farmer  to  give  as  accurately  as  possible 
the  facts  asked  for.  On  many  records  farmers  included 
notes  on  these  practices,  telling  how  they  varied  from  year 
to  year,  depending  on  weather  conditions,  ete.  Also,  there 
were  many  notes  giving  excellent  reasons  why  operations 
were  performed  as  they  were.  The  authors'  thanks  are  due 
to  the  farmers  who  have  cooperated  in  this  work. 

These  records  were  read  and  the  data  relating  to  practices 
in  growing  wheat  were  embodied  in  the  accompanying  maps. 


u 
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The  practic<^is  as  reported,  whilo  no  doubt  subject  to  more 
or  loss  improvement  everywhere,  doubUesa  represent  pretty 
well  vhat  tlio  average  wheat  farmer  considers  practical  and 
economical  under  present  conditions. 


Whero  Iho  T)ata  Apply. 

Hap  I.— Areas  covnal   by  reporls  on  lurm  pracliivs  in  eti 
cover  prail  ically  nil  I  he  vh gal -nov.-tne  arras  in  lli 

WINTER  AND  SPRING  WHEAT. 
The  labor  require  meiitsi  of  winter  and  spring  wheat  difiei 
espe<dally  in  their  seasonal  distribution,  so  that  for  the  saki 
of  clearness  in  presenting  the  geography  of  practices  thi 
rea<ler'a  attention  is  called  to  map  2.  This  map  shows  b] 
means  of  dots  the  ureas  of  greatest  production  in  differen 
parts  of  the  United  States,  and  by  means  of  lines  the  choici 
of  the  farmer  as  to  whether  he  will  sow  his  wheat  in  autumi 
or  spring;.  As  a  nJe,  winter  wheat,  when  not  winterkilled 
yields  better  than  spring  wheat  an<l  permits  a  better  dis 
tribution  of  labor.  For  thi^se  reasi>ns  it  tends  to  pusl 
northwarcl  as  far  as  the  eliniate  will  allow.  The  southen 
Mmit  of  wheat  growing  coincides  veiy  distinctly  i^ith  thi 

Lorthorn  limit  of  cott»>n  growing.     t"on<lition3  under  whicl 
■^tton  is  produced  do  not,  generally  speaking,  favor  wheai 

"'■^mir.     To  some  extent  in  T-'xas,  however,  wheat  is  growi 
■    •--.•  ■flrrifj'" 
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WHEAT-GROWING  OPERATIONS. 

The  operations  required  in  producing  wheat  may  be  con- 
veniently grouped  in  four  divisions:  (1)  Preparation  of  seed 
bed  and  sowing;  (2)  harvesting;  (3)  thrashing;  and  (4) 
marketing.     Considerable    information    was     obtained     on 

TBE  USUAL  WAT  OF  CROWDIO  OK  HANSUIIO UJ-!iif^^ VHXAT. 


A  Typical  K«port  as  Made  out  by  a  Farmer. 

marketing,  but  since  methods  of  delivering  grain  to  the 
local  market  are  much  the  same  everywhere,  no  attempt  is 
made  to  present  this  information  geographically.  In  read- 
ing the  discussion  of  operations  which  follows  there  should 
be  kept  in  mind  not  only  the  zones  of  winter  and  spring 
wheat  production  but  certain  distinct  areas  within  each 
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zone.  These  areas  may  be  defined  as  (1)  the  Eastern  Area, 
characterized  by  a  humid  climate  where  wheat  growing  is 
more  or  leas  tied  up  with  the  growing  of  clover  and  grasses 
which  have  a  prominent  place  in  rotations  (the  eastern  por- 
tions of  the  Ds.kotas,  Nebraska,  Kansas,  and  Oklahoma  and 
all  the  wheat-producing  States  east  are  included  in  this 
area);  (2)  the  Great  Plains  Area,  u'here  legumes  and  grasses 
do  not  as  a  rule  enter  into  rotations  and  where  dry-farming 
methods  are  used;  (3)  the  Pacific  Area,  where  summer- 
fallowing  prevails,  and  (4)  the  Rocky  Mountain  Area,  where 
wheat  is  raised  in  small  favorable  spots  here  and  there, 
frequently  under  irrigation. 


Where  Wheat  is  Produced. 

Uaf  Z.— -Dlstrlbullon  of  wh«Bt  productkiD  In  Ihe  United  Suites  and  Canada  acoordlng  to 
tba  1910  CDnsiis.  The  beavily-shoded  areas  show  where  proiluctloa  ia  gresUBl.  The  iuwj 
daik  line  on  the  mnp  shons  where  the  fanner's  choice  tos  50  per  cent  winter  wheat  and  H 
percent  spring  whent,  Ttellnesymljolliod  by  "8"ahoivsB-herB  Ihe  choice  wsa  W  per  ocBl 
spring  uid  10  per  cent  winler  wheal.  The  line  aynibolized  by  "W  shews  where  the  chain 
was  00  per  cont  winter  and  10  per  cent  spring  wheel. 


Generally  speaking,  cultivated  annual  crops  may  be  divided 
"*"  two  groups,  viz,  broadcast  (or  drilled)  and  intertilled 
,p8.  The  change  from  broadcast  to  intertilled  crops  and 
ice  versa  is  practiced  in  most  ports  of  the  United  States, 
'Tiis  is  done  in  consideration  of  tlie  value  of  rotation  in  main- 
nJn.nr    '■^'■•'    •""  -inHitfino  i,.    y^—inw  crops  and  in  the 
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Spring  Wheat^Spring  Plowing. 

Uap  a.—^ArcHi  where  spring  plowing  Is  cammon  In  prapailne  5a«d  bed  lor  spring  whaU. 
Tbs  more  deiuelr-sliHdeil  azma  loijlcau  where  the  practlra  la  most  oiiauioQ  and  the  lighter 
shuded  aieaa  when  other  piactices,  such  a>  fall  plowing  or  disking  oomslalk  gniimd,  is  also 


Spring  Wheat— Fall  Plowing. 
u  wbere  (all  plowing  (or  spring  wheat  la  a  more  oi 
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economical  use  of  labor;  and  so,  as  brought  out  in  the  maps 
which  summarize  these  practices,  it  is  very  natural  for  the 
fanner  to  fall  into  the  practice  of  following  com  and  other 
intertilled  crops  with  wheat  wherever  practicable.  After  a 
broadcast  crop  the  land  is  usually  more  or  less  weedy  and 
the  top  soil  is  hardened.  So  where  wheat  is  to  follow  there  is, 
as  a  rule,  need  of  considerable  work  in  preparing  a  proper 
seed  bed. 


Winter  Wheat — Lato  Summer  aod  Fall  Plowing. 


Long  experience  has  taught  farmers  the  general  principle 
of  seed-bed  preparation  for  wheat,  and  agronomists  by  care- 
ful experiments  have  explained  it  on  a  scientific  basis.  The 
seed  bed  should  be  firm  and  moist,  well  packed  underneath, 
.  and  more  or  less  loose  on  top.  The  usual  operations  to 
accomplisli  those  purposes  after  broadcast  crops  are  plowing, 
disking,  harrowing,  rolling,  or  dragging.     In  the  eastern  area 

(lowing  is  nearly  always  mentioned  as  the  first  operation. 

Dnly  occasionally  is  the  lnn<l   disked  before  plowing.     In 

he  Great  Plains  Area  plowing  is  frequently  omitted,  disking 
uie  stubble  or  listing  taking  its  pliicc.     Sometimes  the  ^^eat 

s  (^rillod  ii-'o  'Tt   '+iibbli>  "vithout  any  previous  prepSbration. 
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As  a  rulfl  no  particular  sequence  is  followed  in  performing 
the  operations  before  drilling.  The  farmers  that  reported 
pointed  out  very  frequently  in  notes  the  fact  that  operations 
in  seed-bed  preparation  were  not  done  according  to  any  set 
rule,  that  the  order  in  which  they  were  done  and  the  number 
of  times  performed  varied  according  to  the  number  and  kind 
of  obstaclE^  to  be  overcome.  It  is  thus  obvious  that  one 
year  may  require  more  labor  in  preparing  n  seed  bed  than 
another. 


Wheat — Summer  Fallow, 


1.— Areas  where  ihe  su 

immw 

■[Ul< 

)W  practl™  pn 

ivails.    1 

he  first 

operation  In  s 

%  19  usually  plowtDj. 

,f™ 

inc)  la  aClerwaids  kept 

clwin  by  cultivBliiig, 

JdlskhBTTOwancfw 

eederj 

The  disk  may  be  used  to  pulverize  the  soil,  to  destroy 
weeds,  or  to  pack  the  subsurface.  The  harrow  is  used  prin- 
cipally to  smooth  and  loosen  the  surface,  as  well  as  to  destroy 
weeds.  The  roller  is  used  to  pack  the  surface,  the  object 
being  usually  to  bring  moisture  to  the  top  to  start  weed 
growth  to  be  later  destroyed,  or  to  hasten  the  starting  of 
wheat  or  grass  seed  sometimes  sown  with  wheat.     The  plank 
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drag  or  similar  implement,  besides  serving  the  purpose  of  the 
roller,  is  used  to  crush  hard  clods  and  to  level  the  land  after 
rough  plowing.  In  summer-fallow  areas  farmers  report  the 
frequent  use  of  the  '^weeder"  in  addition  to  the  harrow  and 
disk.  This  implement,  of  which  several  forms  are  in  use, 
sometimes  operates  with  a  rod  or  knife  just  beneath  the 
surface,  thus  killing  weeds  without  pulverizing  the  top  soil, 
which  under  certain  conditions  should  be  left  cloddy. 


Wheat — Listing  Instead  of  Plowing. 

AiAP  7. — Areas  where  the  lister  is  used  in  beginning  the  preparation  of  seed  bed  for  wjntar 
wheat.    Listing  and  ''working  down"  the  ridges  takes  the  place  of  plowing. 

After  a  broadcast  crop,  such  as  wheat,  oats,  or  barley,  the 
ground  is  usually  plowed  either  in  the  spring  or  fall.  In  the 
dry,  short-season  areas  of  the  spring -wheat  zone,  spring 
plowing  (not  including  ''summer-fallow"  plowing)  was  more 
frequently  reported  than  fall  plowing,  while  eastward  in 
Minnesota,  Wisconsin,  and  the  New  England  States  fall 
plowing  is  more  commonly  mentioned  than  spring  plowing 
(see  maps  3  and  4).  In  the  more  northern  or  high  altitude 
areas  the  season  for  fall  plowing  is  comparatively  short. 
Besides,  in  these  higher  and  drier  areas  it  is  obvious  that 
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stubble  and  weeds  left  on  the  ground  during  the  winter  may 
serve  to  catch  and  hold  the  hght  drifting  snows  that  would 
ordinarily  be  blown  off  the  plowed  ground. 

In  the  humid  areas  of  the  winter  wheat  zone,  where  con- 
tinuous cropping  is  the  rule,  the  aim  is  usually  to  plow  after 
a  broadcast  crop  as  soon  as  possible  after  harvest  in  order  to 
check  weed  growth  and  to  conserve  moisture  (sec  map  5). 


Wiere  summer -fallowing  is  practiced,  plowing  is  done  in 
the  fall,  winter,  or  spring  according  to  locality  and  condi- 
tions of  soil  and  weather  (see  map  6).  In  California  more 
fall  and  winter  plowing  was  reported  than  spring  plowing, 
while  in  Washington  spring  plowing  for  summer  fallow  was 
much  more  frequently  mentioned.  After  plowing,  the 
ground  is  cultivated  with  such  implements  as  the  disk, 
harrow,  and  weedor  in  order  to  check  weed  growth  and  to 
conserve  moisture.     Where  this  method  is  an  established 
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practice,  a  wheat  crop  usually  alternates  with  summer  fallow, 
thus  providing  a  crop  once  in  two  years.  In  Bome  places, 
however,  the  land  ia  summer-fallowed  only  after  two  or  more 
years  of  continuous  cropping. 


Wheat— Rolling  Seed  Bed. 

\i.\r  R.— Areas  where  it  Is  o  common  prnclln 
ilragsotvaiiougViiKls,  siichaalhep 

In  portions  of  flic  Plains  Area  listing  takes  the  place  of 
plowing  to  a  considerable  extent  (see  map  7).  The  lister 
{seepage  131)  is  an  implement  that  "cnf  sand  covers,"  but  is 
effective  in  checking  weed  growth,  in  conserving  moisture, 
and  in  preventing  soil  blowing.  The  lister,  however,  leaves 
the  surface  in  alternate  furrows  and  ridges  so  that  a  special 
operation  is  require<l  to  level  tlie  surface  and  loosen  up  tJie 
_rround  left  unturne<l.  This  is  usually  done  with  a  "disk 
-led"  or  cultivator,  after  which  the  ground  is  cross-harrowed 
ust  before  tlie  drill  Listing  is  "U'"!!  more  common  on  light 
mnd—  piila  tbni.  t-ioiT--    -jfii.-        iho'it.  ih".  same  amount 
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of  labor  is  used  in  listing  and  sledding  down  ridges  as  is 
used  in  plowing.  Taking  into  consideration,  however,  tho 
fact  that  early  plowing  or  listing  increases  the  yields  very 
materially,  an  economic  advantage  is  gained  hy  the  use  of 
the  lister  in  that  with  the  same  crew  twice  as  much  ground 
can  be  covered  in  a  day  as  with  .1  plow. 


Wheat-  -Planking  or  Floating  Seed  Bed. 

Uir  S.— Areas  vbera  the  plank  drag  aud  atho'  simllBr  ImplemenU  for  amoothlng  and 
p£hckin^lh«Hed  bed  are  cammonly  used.  ForsoilsUiat  tand  toionDhardctodsarrfrptowinjf, 
or  lOT  lion;  ground,  the  drag  lausuollr  more  suitable  than  the  ntller. 

In  all  areas  where  either  spring  or  fall  plowing  is  done, 
other  operations  follow,  such  as  disking  and  harrowing,  and 
frequently  rolling  and  dragging.  The  frequency  and  num- 
her  of  such  operations  after  plowing  are  to  a  large  extent  deter- 
mined by  climate  and  soil  conditions  and  the  general  type 
of  farming.  In  northern  Ohio,  southern  Michigan,  and 
northwestern  New  York,  for  instance,  each  of  the  operations 
mentioned  above  is  frequently  done  several  times  in  preparing 
a  single  seed  bed.  Rolhng  is  often  done  after  drilling  and 
again  in  the  spring  to  pack  the  soil  after  it  has  been  heaved 
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by  frost.  On  the  other  hand,  on  wheat  farms  in  the  Plains 
Area  or  even  in  the  Pacific  Area,  where  summer-fallowing  is 
common,  much  less  work  is  done  after  plowing.  Neither 
the  roller  nor  the  plank  drag  is  used  to  any  extent  in  dry 
farming,  since  where  this  method  is  used  a  more  or  less 
loose,  rough,  or,  in  some  cases,  cloddy,  surface  has  been 
found  to  be  better  than  a  smooth  packed  surface.  Map  8 
shows  where  the  roller  is  in  common  use.     The  plank  drag, 


.VtT^ 

^^-t^ 

Wheat — Disking  Small-Grain  Stubble  Instead  of  Plowing. 

Map  10. — Areas  where  disking  small-grain  stubble  is  sometimes  practiced  instead  of  ploiwlilg. 
As  a  rule,  when  adopting  this  method,  the  cleaner  stubble  is  selected. 

of  which  several  types  exist,  serves  to  a  large  extent  the 
piffpose  of  the  roller.  Even  in  the  irrigated  districts  of 
the  West  only  a  few  reports  mentioned  the  roller.  While 
this  implement  is  used  wherever  the  roller  is  found,  it  seems 
best  adapted  to  the  more  southern  parts  of  the  humid  winter- 
wheat  area  (see  map  9).  Here  the  wheat  soils  are  usually 
heavy  and  easily  form  hard  clods,  and  the  land  is  often 
stony — conditions  which  call  for  the  drag  rather  than  the 
roller. 
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One  reason  why  surface  packing  is  so  common  in  the 
Eastern  Area  is  that  here  in  fitting  the  seed  bed  for  wheat 
it  is  frequently  at  the  same  time  fitted  for  a  meadow  to  follow 
wheat,  so  that  better  to  insure  a  stand  of  grass  the  groimd 
usually  needs  firm  packing  near  the  siu^ace;  also  a  smooth 
surface  is  desirable  when  cutting  hay.  The  roller  and  plank 
drag  are  implements  which  accomplish  this  purpose  quite 
satisfactorily. 


Wheat— Drilled  in  Small-Grain  Stubble. 

Haf  11.— Areas  where  fanners  sometimes  ''stubble  in''  wheat  with  the  disk  drill,  without 
any  previous  preparation  of  seed  bed.  Doing  this  is  not  generally  considered  a  good  practice, 
but  on  clear  land  it  often  proves  economical. 

Disking  stubble  and  ^^stubbling  in*^  are  common  practices 
after  broadcast  crops  in  the  Plains  Area,  in  both  the  winter 
and  spring  wheat  zones.  Maps  10  and  11  show  the  distri- 
bution of  these  practices.  In  places  where  such  practices 
are  common,  average  yields  are  comparatively  low  and  crop 
failures  are  more  or  less  frequent,  and  to  meet  such  conditions 
economically  extensive  methods  are  used.  Here  the  farmer 
usually  plows  the  weediest  land,  disking  stubble  that  is 
less  weedy,  and  simply  drilling  or  ^^stubbUng  in'^  the 
cleanest  land.     The  following  of  such  practices  is  governed 
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Wheat— Drilled  in  Standing  Com. 


to  a  considerable  extent  also  by  soil  conditions- during  tho 
period  for  preparing  seed  bed.  For  instance,  if  it  is  too  dry 
to  plow  or  list  in  season,  the  farmer  is  compelled  toresortto 
disking   and  stnbbling  in.     Besides,   in   this  region  whero 


•""'.— AfUir  llarvcating  Com  or  Other  Intertilled  Crop. 
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I  are  strikiDg  variations  in  climatic  conditions,  experience 
baught  that  one  or  the  other  of  these  practices  is  best 
d  to  conditions  in  any  given  year. 


Wheat — Sowing  on  Cornstalk  Ground  in  the  SpriDg, 

14.— Areu  where  it  ia  a  camiaon  pracllcv  to  sow  spHne  wheat  on  cocnstalk  ground. 
r  the  stalks  are  eat  or  broken  dawn  hcfOrediaUnE  and  sowing.  Bomellniea  Uw  wlieat 
];  broDdraslcd  \a  the  stalks,  and  afterwards  disked  and  harrowed  In. 


Wheat— Cutdi^  with  Binder. 

. — A»a>  where  wheat  Is  cut  with  a  Under.    The  binder  mrthod  is  more  generally 
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PREPARATION  OF  SEED  BED  AFTER  INTERTILLED  CROPS. 

The  cultivation  of  such  crops  as  corn,  tobacco,  potatoes, 
or  beans  may  also  be  a  means  of  either  preparing  or  partially 
preparing  the  seed  bed  for  wheat,  thus  saving  a  considerable 
amount  of  labor.  Ordinarily  the  ground  is  disked  or  har- 
rowed preceding  sowing.  In  some  cases,  however,  where 
clean  level  cultivation  has  been  given,  no  work  is  required 
other  than  drilling. 


Wheat — Cutting  with  Header. 

Map  16.— Areas  where  wheat  is  harvested  with  the  header.  The  header  is  adapted  to  the 
dry  plains  area  and  to  the  summer-fallow  areas  of  the  Pacific  Northwest.  The  wheat  is  out 
and  stacked  in  one  operation.  In  the  Pacific  areas  the  headed  wheat  is  often  hauled  dlreetly 
to  a  machine  and  thrashed. 

Two  important  phases  of  this  practice  have  developed 
in  the  United  States.  The  choice  depending  mainly  on 
climatic  conditions,  wheat  is  sown  (1)  in  standing  corn,  or 
(2)  after  the  intertilled  crop  has  been  removed.  Maps  12 
and  13  show  ''\ere  these  practices,  respectively,  preyail. 
Drilling  whea  n  standinf'  '"'^rn  is  more  or  less  common  in 
W  leart  o:^  ^»-  ^^^"^  "^^^i^  TTie  most  pronounced  centero 
01S  r^rpr**.,.^     ..    t.  -      •►  o    ^r'i*^^v>  '^Antral  Indiana  and 
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in  the  central  portion  of  Nebraska.  The  practice  extends 
farthest  north  in  Michigan.  Here  the  climate,  modified  by 
the  Great  Lakes,  permits  the  growing  of  winter  wheat  as  well 
as  com.  The  practice  abo  piishes  northward  into  southern 
South  Dakota,  where  the  wintw-wheat  zone  reaches  its 
northern  limits  in  the  Great  Plains.  Within  the  belt  where 
this  practice  is  common  wheat  sowing  may  be^n  from  the 


Wheat — Cutting  and  Thrashing  with  the  Combine. 

Itir  17.— Areas  sbere  the  comblDa  is  used.    This  miwhine  cuta  and  tfarashce 
Ibe  grsin  in  one  openttUn. 

middle  of  August  in  the  northern  part  to  about  the  middle 
of  September  in  the  southern  part,  a  month  or  six  weeks 
before  corn  is  ripe  enough  to  husk,  or  two  to  three  weeks 
before  it  would  usually  be  ready  to  cut  and  shock. 

South  of  this  belt  com  ripens  earher  and  may  be  cut  and 
shocked  before  the  season  for  drilhng  in  wheat  begins.  Here, 
mainly  on  account  of  the  Hessian  fly,  sowing  is  put  off  till 
about  September  20  to  October  1  and  later.  Near  the  Great 
Lakes  r^on  the  practice  of  sowing  winter  wheat  after  the 
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harvesting  of  intertilled  crops  pushes  north  into  Michigan, 
where  wheat  follows  heans  or  corn  put  in  silo. 

In  the  extreme  southern  part  of  the  winter-wheat  zone 
farmers  usually  mention  plowing  after  removing  the  com 
or  other  intertilled  crop.  This  is  feasible,  because  before 
sowing  time  begins  the  com  xnay  not  only  be  cut  and  shocked 
but  husked  and  the  fodder  removed.     Besides,  in  the  more 


Wheat — Cutting  with  the  Cradle. 

Map  18.—  Vreas  where  the  cradle  is  commonly  u<?cd  in  cutting  wheat.  As  a  rule,  this 
method  is  u^cd  only  when  the  wheat  fields  are  too  small  or  when  there  are  too  many  nbirrtmrlc 
for  the  economicul  use  of  the  binder. 

southern  area,  land  in  intertilled  crops  usually  late  in  the 

fall  has  become  too  weedy  to  be  used  as  a  seed  bed  for  wheat. 

In  the  western  part  of  the  Great  Plains  corn  is  grown  very 

^•rgely  with  the  end  in  view  of  preparing  a  seed  bed  for 

-neat.     The  cultivation  of  a  corn  crop  serves  practically 

..i<:    aame  piu'pose  as  sum^^^r  fallow.    The  average  yields 

.jIa  arA  soTnAwh<^t  les^    .Imn  iindei*  t.V>A  ntrictly  sumiiiGiV 
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fallow  method,  but  not  enough  less  when  considering  the 
value  of  the  com  crop  to  make  the  summer  fallow  the  more 
profitable  practice.  Besides,  wheat  sown  on  com  land  is 
rarely  seriously  injured  by  soil  blowing,  which  is  more  likely 
to  occur  on  summer-fallowed  land. 


Wheat — Areas  Reporting  Irrigation  Practices. 
Map  19. — Areas  where  wheat  is  raised  imdor  irrigation. 

Spring  wheat  may  also  foDow  an  intertilled  crop.  Where 
this  is  done  the  wheat  is  either  drilled  or  broadcasted.  If 
on  cornstalk  ground  (see  map  14),  the  wheat  is  frequently 
sown  broadcast  with  a  seeder,  then  ^^cultivated  in,*^  or 
**disked  in,"  and  afterwards  harrowed.  Sometimes  the  stalks 
are  cut  with  a  stalk  cutter,  after  which  the  seed  is  broadcasted 
and  covered  by  disking  or  harrowing. 

DRILLING  AND  BROADCASTING. 

Winter  wheat  is  usually  put  in  with  a  drill.  In  the  Pacific 
Area,  however,  where  sowing  is  done  just  before  the  rainy 
season  begins  or  during  the  winter,  it  is  frequently  broad- 
casted, generally  with  the  end-gate  seeder.     Broadcasting 
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A  Binder  ii 

The  bundles  arc  itumpod  Id  ] 


in  this  way  saves  labor,  but  as  a  rulo  more  seed  per  acre  is 
required  than  with  the  drill.  Where  small  patches  of 
winter  wheat  are  grown  in  mountain  regions  and  where  the 
land  is  somewhat  stony,  it  is  usually  broadcasted  by  hand. 


A  IToaderin  Oporalio 

Tho  wlicnl  i*  h:iu[«l  lo  (hosinck  in 
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In  the  spring-wheat  zone  also,  broadcasting  as  well  as 
billing  is  common.  Here  the  wheat  ia  sown  early  in  the 
<pring,  when  the  top  soil  usually  remains  moist  on  account 
)f  cool  weather  and  slow  evaporation.  Under  such  condi- 
ions  the  chances  of  starting  and  growing  are  sufficiently 
tertain   when   the  wheat  is  covered  simply  by  a  disk  or 


\  (Combine  in  Oper 

1  or  the  larger  typos.    Smaller  colnblilGS  d[ 


HARVESTING. 


Four  distinct  methods  of  harvesting  are  now  commonly 
ised  in  the  United  States — (1)  with  the  binder,  (2)  with  the 
leader,  (3)  with  the  combine,  (4)  with  the  cradle.  The 
ireas  where  these  different  methods  prevail  are  shown  on 
naps  15,  16,  17,  and  IS. 

The  binder  ia  used  in  all  parts  of  the  United  States. 
rhroughout  the  Eastern  Area,  the  more  humid  portions  of 
;he  Plains  Area,  and  where  wheat  is  raised  under  irrigation 
^see  map  19),  this  method  is  used  almost  exclusively.  With 
1-  to  8-foot  binders  on  moderately  large  fields,  a  driver,  2 
shockers,  and  4  horses  will  harvest  as  a  rule  12  to  18  acres 
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per  day,  doponding  on  tho  stand  of  grain  and  tho  condition 
of  tho  liold.  In  tho  rougher  parts  of  tho  country  iisually 
5-  to  7-foot  binders  are  used,  but  the  crews  are  generally  the 
Eomo  as  in  the  smoother  areas.  Here  with  such  machines 
and  crows  8  to  12  acres  a  day  are  usually  harvested. 


A  Cradlo  in  TJso. 

After  Inins  cul  tho  irhrst  h  tako'I  into  bundlos  \>y  bind  and  t]od  wltb  bulds 
mado  from  Ihovhcat- 

In  tho  western  part  of  tho  Groat  Plains  wheat  is  usually 
cut  with  a  header.  In  Lho  winter-wheat  portion  of  this  area 
it  is  used  almost  exclusively.  Tho  header  is  also  in  common 
iiso  in  tho  Paciiic  Area,  whore  tho  wheat  is  often  headed  and 
hauled  directly  to  a  stationary  thrasher,  while  in  the  Great 
Plains  it  is  stacked  and  thrashed  later  in  the  season.  On  page 
142  is  shown  a  lieador  crow  at  work  in  a  Kansas  wheat  field. 
Tho  header  <ruls  the  grain  near  the  heads  and  elevates  it  into  a 
"barge"'  from  which  it  is  thrown  on  a  stack.  In  the  Kansas 
wheat  fields  tho  12-foot  header  was  reported  most  freqoentlj 
r.nd  with  a  crow  of  o  to  7  men  and  10  to  12  horses,  20  to  30 
acres  per  day  are  usually  harvested.  In  the  Pacific  Area 
the  machines  tend  to  bo  larger,  frequently  of  14-foot  cut. 
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The  crews  are  also  larger,  usually  6  to  8  men  and  12  to  15 
horses,  harvesting  25  to  35  acres  per  day. 

The  header  is  particulaj-Ij  adapted  to  areas  where  wheat 
usually  develops  a  short,  stiff  straw  and  where  the  harvesting 
season  is  normally  dry.  Plows,  listers,  or  disks  may  follow 
immediately  after  the  header,  while  in  the  case  of  bound 
grain,  stacking  or  thrashing  out  of  the  shock  must  take 
place  before  these  operations  may  be  b^un. 


Wheat — Bam  Thrashing. 


In  many  localities  of  the  Pacific  ^Vrea  wheat  ripens  during 
an  almost  rainless  period  and  under  such  conditions  the 
combine  harvester  and  thrasher  can  be  used.  This  machine 
harvests  and  thrashes  the  wheat  in  one  operation.  It  is 
the  most  economical  method  of  harvesting  and  thrashing 
wheat  where  the  cUmate  and  topography  of  the  land  permit. 
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One  of  the  larger  types  of  "combine"  drawn  by  horses  is 
shown  on  page  143.  Smaller  machines  which  require  less  help 
for  operation  are  coming  into  general  use.  The  combines 
mentioned  in  the  reports  range  in  size  from  9-  to  25-foot  cut, 
the  larger  ones  being  drawn  by  tractors.  The  smaller  crews, 
2  to  3  men  and  12  to  14  horses,  harvest  and  thrash,  as  a  rule, 
10  to  20  acres  a  day,  while  the  laj^r  machine  with  crews 
of  4  to  7  men  and  20  to  38  horses  may  harvest  and  thrash 
25  to  40  acres. 


Wheat— Thrashing  Stacked  Bundles. 
M*p  21.— AicBS  wftero  whtat  Is  usuaUy  stnokciS,  to  be  ihnished  laWr. 

The  cradle  is  used  only  in  places  where  the  acreage  is  very 
small  or  where  the  fields  are  too  rough  or  stony  for  the  binder. 
On  page  144  is  shown  the  cradle  in  use.  The  reports  on  this 
practice  show  IJ  to  2  acres  per  day  to  be  the  usual  amount 
cut  by  one  man.  A  crew  of  2  to  3  men  will  cut,  bind,  and 
shock  from  2  to  4  acres  per  day. 

THRASHING. 

In  all  parts  of  the  Umted  States  thrashing  is  done  almost 

■itirely  by  machinery,  the  power  being  furnished  either  by 

jam  or  Eras  engines.     A  few  records  from  isolated  regions 

.lonti"""'    "'-se-pow'*     .hrashers  and  occasionally  one  was 

,'     -.a     ..     -'i<iri*>'     hraotii"?  with  a  flail.     When  thrash- 

.nnc  I..    yfTii-         .a  nrovic'islv  described,  the 
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power  is  more  usually  furnished  by  borses,  although  enginea 
are  in  frequent  use. 

In  considering  thrashing,  however,  from  the  labor  dis- 
tribution standpoint,  it  is  important  to  dassify  this  operation 
under  four  distinct  heads:  (1)  Bam  thrashing,  (2)  thrashing 
bound  grain  from  the  stack,  (3)  thrashing  from  the  shock, 
(4)  thrashing  headed  grain  from  the  stack.  These  practices 
differ  according  to  fairly  well-defined  geographical  areas. 


Wheat— Shock  Thrashing. 

Maf  22.— Areas  Hbcre  wheat  b  tbnsbed  (:om  the  shock. 

Map  20  shows  barn  thrashing  to  be  confined  almost  wholly  to 
the  moister  sunmier  climates  of  the  Eastern  Area.  Also  a 
small  amoiuit  of  barn  thrashing  is  recorded  close  to  Puget' 
Sound,  in  Washington.  As  soon  after  harvest  as  wheat  is 
fairly  dry  in  the  shock,  it  is  hauled  to  the  barn  and  placed 
in  the  mows.  Where  this  practice  obtains  barns  are  usually 
lai^.  The  machine  is  set  in  the  barn  and  the  straw  run 
on  a  stack  just  outside,  where  it  is  convenient  for  winter 
feeding  and  bedding,  while  the  grain  is  usually  run  directly 
into  bins  provided  in  the  barn.  One  of  the  advantages  of 
this  method  is  that  thrashing  may  he  done  at  almost  any 
convenient  time  regardless  of  the  weather. 

Stack  thrashing  of  bound  grain  is  practiced,  generally, 
over  the  Eastern  iVrea  and  in  the  irrigated  areas  of  the  Kocky 
Mountains.     The  practice  is  most  common,  however,  where 
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dry  weather  usually  prevails  during  the  late  summer  and 
fall  (see  map  21).  Frequently  where  barn  thrashing  is  the 
rule  the  entire  crop  can  not  be  accommodated  in  the  barn,  in 
which  case  some  of  the  wheat  is  stacked.  Where  the  acreage 
of  wheat  is  small  and  where  it  is  difficult  to  move  a  machine 
about,  stack  thrashing  usually  was  reported  even  if  weather 
conditions  might  favor  shock  thrashing. 

Shock  <,thrashing  is  done  to  a  greater  or  less  extent  in  all 
areas  except  where  the  header  or  combine  is  exclusively  used. 
As  a  dominant  practice,  however,  it  is  reported  most 
frequently  in  the  Corn  Belt  and  the  eastern  portion  of  the 
Great  Plains.  Map  22  shows  the  distribution  of  this 
practice. 

Thrashing  headed  grain  from  the  stack  is  obviously  con- 
fined to  the  areas  where  the  header  is  in  common  use  (see 
map  16).  In  the  Pacific  Area,  however,  as  previously  men- 
tioned, Jieaded  grain  is  frequently  hauled  directly  to  a 
stationary  thrasher. 

SIGNIFICANCE  OF  FACTORS  UNDERLYING  PRACTICES. 

The  foregoing  geographical  presentation  of  farm  practices 
in  growing  wheat  strongly  suggests  the  thought  that  improve- 
ment in  the  economy  of  farm  practices  in  growing  wheat 
can  be  greatly  faciUtated  by  considering  them  in  the  light 
of  the  climatic,  soil,  and  topographic  features  of  the  area 
whore  they  have  been  developed;  also  it  is  obvious  that 
practices  suitable  for  any  given  area  can  not  be  transplanted 
unmodified  to  another.  The  farmer,  however,  can  get 
helpful  suggestions  from  a  knowledge  of  practices  followed  in 
other  areas. 

The  records  and  notes  of  the  several  thousand  farmers 
reporting  indicated  that  some  farmers  everywhere  are  seeking 
to  improve  their  practices  in  wheat  production  by  the  use 
of  labor-saving  machinery  and  by  other  devices  for  econo- 
mizing labor  as  well  as  for  increasing  yields.     Economy  in 
the  utihzation  of  labor  is  well  illustrated  by  the  practice  of 
mowing  wheat  after  clean-cultivated  crops,  as  when  wheat  is 
drilled  in  standing  corn  or  drilled  in  after  such  crops  as  com, 
^^acco,  potatoes,  or  beans  have  been  harvested.     Even  the 
>ii-^t''*e  of  'stubbling  in"  on  clean  stubble  land  may  under 
art^'ir    ^oT^Hit'OH'^  bo  re*vl  economy. 
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The  principle  of  economy  and  adaptation  of  methods  to 
local  conditions  is  well  illustrated  by  the  several  methods 
of  harvesting  wheat.  Each  of  tneso  methods  previously 
m^itioned  is,  obviously,  the  most  economical  as  well  as 
practical  for  the  areas  where  it  prevails.  Where  there  is 
diversity  of  conditions  to  be  met  in  harvesting,  there  is 
likewise  a  divereity  of  methods.  For  instance,  in  the 
Pacific  Area  where  within  short  distances  there  exists  a 
great  diversity  of  climatic,  soil,  and  topographic  conditions, 
three  of  the  four  usual  methods  of  harvesting  are  in  common 
use.  In  the  broad,  level  river  valleys  of  California  where 
the  harvest  season  is  practically  rainless  and  where  the 
wheat  will  stand  till  dead  ripe  without  injury  from  wind  or 
hail,  the  combine  is  used  almost  exclusively.  On  the  edges 
of  these  valleys  and  in  the  foothills  of  the  mountaiuo,  how- 
ever, where  fogs  or  occasional  rains  may  dampen  the  wheat, 
the  header  and  binder  are  in  common  use.  The  same  diver- 
sity of  conditions  prevails  generally  in  other  parts  of  the 
Pacific  Area,  and  hkewise  similar  diversity  in  practices. 

In  the  Great  Plains,  on  the  other  hand,  where  Hke  con- 
ditions prevail  over  wide  areas,  there  is  Uttle  local  diversity 
in  harvesting  methods.  For  instance,  within  the  winter- 
wheat  zone  of  the  Great  Plains,  harvesting  is  done  ahnost 
exclusively  with  the  header.  The  transition  from  the  header 
to  the  binder  is  somewhat  gradual  along  the  eastern  edge  of 
this  area,  where  the  farmer  will  frequently  own  a  binder  as 
well  as  a  header,  or  a  binder  attachment  to  the  header. 
Then  as  one  travels  farther  east  the  header  will  disappear 
altogether,  the  binder  method  alone  being  used. 

It  is  of  interest  in  this  connection  to  notice  that  a  few 
farmers  are  using  the  combine  in  the  Great  Plains  (see  map 
17).  This  doubtless  indicates  experimental  use  rather  than 
an  established  practice  in  these  localities.  It  is  probably 
safe  to  conclude  that  the  combine  has  never  secured  a 
permanent  foothold  in  the  Great  Plains,  largely  on  account 
of  marked  variation  in  weather  conditions  from  year  to 
year  and  on  account  of  the  danger  of  occasional  heavy  rains 
and  hailstorms  during  any  harvest  season,  making  it  too 
great  a  risk  to  put  off  cutting  wheat  until  dead  ripe. 

Listing  land  instead  of  plowing  is  a  striking  illustration  of 
the  development  of  a  practice  to  solve  a  difficulty  in  the 
distribution  of  labor  and  at  the  same  time  to  increase  the 
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yield  of  wheat.  In  the  more  southern  part  of  the  winter- 
wheat  zone  in  the  Great  Plains  where  this  practice  prevailsi 
alfalfa  and  sorghum  are  more  or  less  important  crops  in 
addition  to  wheat.  These  crops  demand  considerable 
attention  after,  as  well  as  before,  harvest  and  thrashing. 
Between  the  banning  of  harvest,  Jxme  15  to  July  1,  and 
about  October  1,  work  on  the  seed  bed  for  the  succeeding 
wheat  crop  must  be  done,  as  well  as  harvesting,  thrashing, 
making  alfalfa  hay,  cultivating,  and  sometimes  cutting 
soi^hiun.  These  crops  demand  attention  in  their  season, 
and  another  factor  in  the  problem  is  that  early  plowing  or 
listing  will  usually  increase  the  yield  of  wheat  several  bushels 
per  acre.  In  view  of  this  set  of  complex  conditions,  the 
farmer  has  foimd  the  lister,  an  implement  originally  devised 
for  com  planting  in  the  Great  Plains,  to  be  a  tool  well  suited 
to  helping  partially  to  solve  this  problem  of  labor  distribution 
and  better  yield.  A  crew  of  one  man  and  three  horses  will 
cover  5  to  6  acres  per  day  with  a  lister,  while  the  same  crew 
with  a  plow  will  cover  but  2^  to  3  acres.  In  total  amount 
of  labor  required,  however,  there  is  probably  Uttle  if  any 
economy,  since  the  listed  ground  must  later  be  worked  down 
with  other  implements.  The  main  advantage  is  that  with 
a  hster  more  ground  may  be  covered  early  in  the  season, 
thus  increasing  the  chance  of  higher  yields.  This  practice, 
while  at  present  limited  to  one  distinct  wheat-farming  area, 
could  possibly  with  profit  be  extended  to  others  having 
similar  conditions  and  problems  to  meet. 

Rolling,  or  otherwise  smoothing  and  packing  the  surface 
of  the  seed  bed  for  wheat,  is  frequently  thought  of  as  char- 
acteristic of  especially  efficient  practices.  From  the  fore- 
going study  it  is  a  fair  conclusion  that  such  a  practice  under 
dry-farming  conditions  as  a  rule  would  bo  decidedly  ineffi- 
cient and  imder  certain  conditions  disastrous.  In  dry- 
farming  in  general  the  implements  used  should  leave  the 
surface  rough  and,  under  some  conditions,  even  cloddy,  to 
prevent  blowing  and  winterkilling.  However,  occasionally 
a  farmer  in  these  areas  rolls  winter  wheat  in  the  spring  witii 
some  form  of  subsurface  packer  and  considers  it  a  good 
practice. 


B;  Qeoboe  K.  Holmes, 

Statigtical  Scientiat,  Dicition  of  Crop  Records, 

Bureau  of  Crop  Estim-ates. 

STEPS  TO  A  CROP  OF  1,439,000,000  POUNDS. 


WHEN  Europeans  first  came  to  North,  Central,  and  South 
America  and  to  the  West  Indies  they  found  the 
natives  using  tobacco  in  various  ways.  The  explorers  car- 
ried small  quantities  of  tobacco  when  they  returned  to  their 
home  ports  and  by  example  and  instruction  initiated  the 
use  of  the  plant  b\'  smoking  in  western  Europe.  Before 
1G07,  the  year  of  the  Jamestown  settlement,  tobacco  plants 
were  growing  in  European  gardens  from  seed  brought  from 
America.  It  was  observed  that  the  plant  grew  in  different 
varieties  in  the  Western  Hemisphere.  The  Virginia  plant, 
known  to  the  Indians  as  "  apooke,"  is  described  by  Strachey 
as  being  poor  and  weak  in  comparison  with  that  of  the  West 
Indies,  Its  height  was  less  than  3  feet,  its  bloom  yellow, 
and  the  leaf  short,  Uiick,  and  rounding  at  the  upper  end. 
The  whole  plant  was  dried  over  a  fire,  or  sometimes  in  the 
sun,  and  leaves,  stems,  and  stalks  were  crumbled  to  powder. 
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On  the  Atlantic  seaboard  of  North  America  tobacco  was 
first  cultivated  by  one  of  the  white  race  when  John  Rolf 
raised  it  in  his  garden  at  Jamestown  in  1612.  Cultivation 
by  other  members  of  that  colony  followed  and  by  1618  as 
much  as  2(),()()0  pounds  was  sent  to  England,  where  demand 
and  market,  although  small,  had  already  been  established. 
The  export  of  tobacco  from  Virginia  doubled  the  next  year, 
and  in  three  years  from  1618  it  trebled.  A  half  million 
pounds  measured  the  export  in  1627,  about  1,500,000  pounds 
in  1639,  about  23,750,000  pounds  in  1664,  presumably  from 
Maryland  as  well  as  Virginia,  and  with  an  irregular  upward 
movement  the  quantity  exceeded  107,000,000  pounds  in  1770, 
Exports  were  small,  but  did  not  cease,  during  the  Revolu- 
tion, after  which  they  rapidly  rose  to  101,000,000  pounds  in 
1790,  when  the  estimated  production  was  130,000,000  pounds. 

In  colonial  times  the  English  navigation  laws  prohibited 
shipments  of  tobacco  to  any  country  of  Europe,  except  Eng- 
land, and,  eventually,  Scotland,  to  promote  purchases  of 
British  manufactures  by  the  colonists,  and  these  shipments 
are  all  that  is  known  concerning  the  quantity  of  the  pro- 
duction. With  them  should  be  included  unknown  colonial 
consumption  and  undetected  smuggling. 

RECOKD  OF  THE  CENSUS. 

The  first  United  States  census  of  agriculture,  for  1839, 
found  a  crop  of  more  than  219,000,000  pounds  of  tobacco, 
but  in  1849  it  was  under  200,000,000  pounds.  By  1859,  it  had 
more  than  doubled  the  crop  of  1849  and  reached  434,000,- 
000  pounds,  followed  by  reduction  to  263,000,000  pounds  in 
1869,  in  consequence  of  the  Civil  War.  After  that  year, 
production  advanced  to  868,000,000  pounds  in  1899,  to  1,056,- 
000,000  pounds  in  1909,  and  to  1,439,000,000  pounds  in  1918, 
the  largest  crop  ever  raised,  as  estimated  by  the  Bureau  of 
Crop  Estimates. 

DISTINCTIVE    TTPES. 

.w  the  tobacco-producing  States,  distinctive  types  of  to- 

^^•rcco  grow.     Cigar  types  grow  north  of  Maryland  and  the 

»hio  River  iind  in  Georgia  and  Florida.    Together,  they  arc 

^-•i'   -»n/-  ^  "'^li  of  'Vif   "ip^^ioriijl  />rop.     About  four-fifths  of 
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the  crop  embraces  types  described  as  chewing,  smoking, 
snuff,  and  export  types,  growing  mostly  in  the  Southern 
States.  Less  than  1  per  cent  of  the  entire  crop  is  unclassi- 
fied by  type, 

GEOGRAPHIC   REDISTRIBUTION. 

In  the  course  of  time,  the  relative  production  of  tobacco 
in  the  various  geographic  groups  of  States  has  changed  con- 
siderably, owing  to  extension  to  new  regions  and,  to  changing 
fancies  for  some  of  the  types.  In  1839,  more  than  one-half 
of  the  national  crop  was  produced  in  the  South  Atlantic 
States,  or  54  per  cent,  but  the  fraction  declined  to  21  per  cent 
by  1889,  with  recovery  to  35  per  cent  in  1899,  and  to  an  aver- 
age of  36  per  cent  in  the  five  years  1914-^1918. 

The  South  Central  States  had  second  place  in  1839,  with 
38  per  cent,  and  the  percentage  rose  as  high  as  53  in  1889, 
and  fell  to  an  average  of  41  in  the  five  years  ending  with 
1918,  or  above  that  of  the  South  Atlantic  States.  Produc- 
tion has  been  almost  entirely  east  of  the  Mississippi  Eiver. 

Third  place  has  been  held  by  the  North  Central  group 
since  1839,  with  nearly  the  entire  production  in  the  eastern 
subdivision.  The  fraction  increased  from  8  per  cent  in  that 
year  to  18  per  cent  in  1869,  since  which  year  it  has  declined 
to  the  average  of  14  per  cent  in  1914-1918. 

The  North  Atlantic  States  produced  less  than  1  per  cent 
of  the  tobacco  crop  in  1839,  but  had  raised  the  fraction  to 
13  per  cent  in  1879.  In  recent  years  this  has  declined,  and 
during  1914-1918  has  been  9  per  cent.  Merely  a  trace  of 
tobacco  production  has  existed  in  the  Mountain  and  Pacific 
States. 

The  North  gained  relatively  in  tobacco  production  from 
1839  to  1879,  and  rose  from  8  to  28  per  cent  of  the  total,  and 
thereafter  the  relative  gain  was  transferred  to  the  South, 
where  it  reached  77  per  cent  of  the  whole  crop  in  1914-1918. 

Virginia  led  in  tobacco  production  in  1839,  with  34  per 
cent,  or  more  than  one-third,  of  the  national  total.  The 
Civil  War  placed  Kentucky  in  the  lead,  and  by  1869  that 
State  produced  40  per  cent  of  the  whole  crop.  This  lead  has 
been  held  to  the  present  time,  the  average  for  1914-1918 
being  35  per  cent.  By  1899,  Virginia  had  fallen  behind 
North  Carolina  also,  when  the  latter  State  produced  15  per 
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cent  of  the  total  crop,  but  North  Carolina  did  not  contin- 
uously hold  second  place  until  in  more  recent  years.  In  the 
five  years,  1914-1918,  North  Carolina's  fraction  was  18  per 
cent  and  Virginia's  11  per  cent,  which  placed  the  latter 
State  third  in  order.  During  the  same  time,  Ohio  held 
fourth  place,  with  8  per  cent,  and,  in  order,  followed  Penn- 
sylvania with  4.5  per  cent,  Wisconsin  with  4.4  per  cent. 
South  Carolina  with  3.5  per  cent,  and  Connecticut  with  3 
per  cent. 

PER  CAPrTA  PRODUCTION  INCREASING. 

Tobacco  production  per  capita  apparently  declined  from 
11.1  pounds  in  the  period  1839-1844  to  7.4  pounds  in  the 
decade  following  the  Civil  War.  The  information  is  not 
as  dependable  as  is  desired,  but  at  least  the  indication  was 
a  declining  ratio  to  population.  The  tendency  of  the  ratio 
was  reversed  after  1865-1874,  and  by  1895-1904  the  ratio  was 
9.3  pounds,  followed  by  10  pounds  in  1905-1914.  The  yearly 
ratios  of  1915-1919  ranged  from  10.6  to  13.7  pounds. 
Whether  this  increased  per  capita  production  is  due  to  in- 
creased acreage  more  than  to  increased  yield  per  acre  will 
be  examined  later. 

PRICE    PER    POUND    TO    GROWERS. 

Little  information  is  at  hand  concerning  the  price  of 
tobacco  to  growers  before  1863.  In  the  money  of  the  time 
the  Jamestown  tobacco  sent  to  England  in  1618-20  had  a 
price  of  54f  cents  per  pound,  but  by  1639  the  price  had 
fallen  to  6.08  cents  and  by  1664  to  3.09  cents.  A  price  of 
1.52  cents  is  recorded  for  the  Virginia  and  Maryland  crop 
of  1730,  of  4.2  cents  for  that  of  1735,  and  from  2.3  to  4.56 
cents  thereafter  for  the  colonial  crops  of  various  years  to 
1790.  The  producers'  average  selling  price  of  the  tobacco 
of  1847  has  been  estimated  to  have  been  5  cents  per  pound; 
^f  1849,  7  cents ;  and  of  1853,  10  cents  per  pound. 

Tho,  piiT^^'vl  estimates  of  the  producers'  average  price  of 
.K,ua^^^^.  -J-  he  Bureau  of  Crop  Estimates  began  in  1863 
-ifVi  14.F     -.•f<i'   )er  pound  in  gold.     In  the  decade  1865-74 

xis  9.5  c^^^«,  and  low-water  mark  since  the 

^€iohc^r     .    ^^5-1904,  when  the  average  was 

^'-n       /»«  ^"ic^  was  as  low  as  6  cents. 


-  f  -'  J 
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Thereafter  the  upward  movement  of  prices  brought  tobacco 
to  10.1  cents  per  pound  in  1905-14,  14.7  cents  in  1916,  24 
cents  in  1917,  28  cents  in  1918,  and  39  cents  in  1919.  The 
gain  in  price  since  1896  may  not  have  been  entirely  due  to 
the  diminishing  purchasiiig  power  of  the  dollar.  There  was 
increased  cost  of  production,  and  producers  have  been 
stronger  financially  and  more  able  to  hold  for  a  higher  price. 
Moreover,  the  postwar  demand  has  been  unprecedented. 

VALUE  OF   CROP. 

While  the  value  of  the  tobacco  crop  is  of  great  importance 
locally,  it  has  become  a  matter  of  some  consequence  also 
as  an  item  in  the  national  total  of  all  crops.  Its  fraction  of 
the  total  is  small  because  of  the  towering  magnitude  of 
com,  cotton,  wheat,  hay,  and  oats,  yet  the  tobacco  crop  is 
exceeded  in  value  to  the  producer  by  only  six  crops,  and 
in  1919  its  value  was  equal  to  the  combined  value  of  apples, 
cranberries,  oranges,  peaches,  cowpeas,  hops,  soy  beans, 
broom  corn,  and  maple  sugar  and  sirup;  it  almost  equaled 
the  value  of  the  potato  crop ;  it  was  more  than  two  and  one- 
half  times  the  value  of  the  barley  crop;  and  its  value  was 
greater  than  the  combined  values  of  buckwheat,  the  kafirs, 
rice,  rye,  flaxseed,  and  sugar  beets. 

To  the  great  value  of  $402,000,000  for  the  tobacco  crop  of 
1918,  and  $543,000,000  for  that  of  1919,  the  crop  has  in- 
creased from  the  $10,950  of  the  Jamestown  crop  of  1618.  It 
is  computed  that  the  crop  of  1664  was  worth  $734,000  to  the 
colonists;  $1,030,000  was  reached  in  1684,  and  $1,114,000  in 
1698.  By  1762  the  value  had  become  $4,413,000,  and  this 
seems  to  have  been  about  the  limit  until  1790,  when  the  esti- 
mate is  $4,420,000.  The  amount  had  become  $11,000,000  by 
1847,  $19,900,000  by  1853,  $37,000,000  by  1866,  and  $106,- 
000,000  was  reached  in  1909. 

VALUE    PER    ACRE. 

Per  acre  of  production,  the  gross  value  of  the  tobacco  crop 
to  producers  declined  from  $68.24  in  1865-1874  to  $53.78  in 
1895-1904.  Then  followed  rapid  rise  to  $83.60  in  1905- 
1914,  and  $120.05  in  1916,  $197.92  in  1917,  $243.62  in  1918, 
and  $285.37  in  1919.  This  is  a  crop  that  requires  much  at- 
tention and  labor,  from  the  time  when  seed  is  sown  in  +rames 
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or  other  favorable  place  to  obtain  plants  for  resetting,  to  the 
ultimate  stripping  of  leaves  from  stalks  and  packing  for 
sale,  and  the  amount  of  gross  income  per  acre  may  not  be 
fairly  comparable  with  that  of  such  a  crop,  for  instance,  as 
wheat. 

rOBACCO  AS  A  WORLD  CROP. 

While  it  is  not  possible  to  ascertain  how  much  tobacco  is 
j»roduced  in  the  entire  world,  it  is  possible  to  do  so  for  many 
countries  and  thus  account  for  most  of  the  world's  produc- 
tion. For  countries  for  which  estimates  were  available,  the 
total  of  1900  was  2,201,000,000  pounds.  The  world  crop 
touched  2,834,000,000  pounds  in  1910  and  fell  to  2,264,- 
000,000  pounds  in  1914  and  2,153,000,000  pounds  in  1915. 

About  one-half  of  the  world's  tobacco  crop,  as  nearly  as 
it  can  be  ascertained,  was  produced  by  the  United  States  in 
1915.  The  fraction  previous  to  1909  was  hardly  one-third 
back  to  1900,  before  which  year  the  world's  crop  has  not  been 
compiled.  European  Bussia  (proper)  was  next  although 
far  below  the  United  States  in  production  from  1900  to  the 
beginning  of  the  World  War,  with  a  fraction  of  about  6  to 
10  per  cent  of  the  world's  total.  Third  in  order  below  was 
Austria-Hungary,  whose  fraction  was  5  to  8  per  cent.  The 
fraction  of  the  Dutch  East  Indies,  the  source  of  the  Sumatra 
leaf,  varied  from  about  3  to  8  per  cent;  the  place  of  the 
Japanese  Empire  is  indicated  by  about  3  to  7  per  cent;  Ger- 
many's by  al>out  2.5  to  4  per  cent;  Brazil's  by  1.5  to  4  per 
cent ;  and  that  of  Mexico  and  of  Asiatic  Russia  each  by  1  to 
2  per  cent. 

Under  the  dominion  of  the  United  States,  the  Philippine 
Islands  advanced  from  a  previous  fraction  of  1.5  to  2  per 
cent  to  as  much  as  4.7  per  cent  of  the  world's  production. 
From  these  islands  comes  the  so-called  Manila  tobacco. 
Porto  Bico's  fraction  has  been  from  about  one-fifth  to  one- 
half  of  1  per  cent.  In  1915,  the  T'^nited  Staters  and  its  pos- 
sessions produced  more  than  one-half,  or  nearly  54  per  cent, 
of  the  world's  crop  of  tobacco,  and  in  1914  and  1913  about 
in  o^-'^ti  i^ne-half. 

AREA  DEVOTED  TO  TOBACCO. 

•>ini.i    Viic  cacima^'^  of  216,400  harvested  acres  of  tobacco 
t     h<  "TnUnrl  *2f-,4., ,    r^oA'    r  ^hp  "Rnrooi    -jf  Crop  Estimates 
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for  1863,  the  area  has  irregularly  increased  to  1,647,100  acres 
in  1918,  and  1,901,200  acres  in  1919,  with  intermediate  cen- 
sus acreages  from  1879  to  1909. 

Tobacco  is  one  of  the  "  principal "  crops  and  is  rated  as 
one  of  considerable  importance  from  a  national  point  of 
view,  and  of  high  importance  within  the  limits  of  some  of 
the  States,  and  yet  the  area  occupied  by  it  is  a  very  insig- 
nificant fraction  of  farm  and  of  crop  area.  The  census  for 
1909  found  1,294,911  acres  devoted  to  tobacco,  and  this  area 
was  0.41  per  cent  of  the  total  crop  area,  and  0.15  per  cent 
of  the  farm  area. 

YIELD  PER  ACRE. 

Fundamental  to  agriculture  is  the  yield  per  acre.  In  the 
case  of  tobacco,  10-year  averages  have  been  adopted,  when 
possible,  to  smooth  out  yearly  variations.  During  1865-1874, 
the  national  average  yield  per  acre  was  722.3  pounds,  and 
it  fell  to  719.9  pounds  in  the  following  10  years,  and  to 
714.4  pounds  in  1885-1894.  Thereafter  the  gain  has  been 
marked,  and  the  average  of  768.8  pounds  during  1895-1904 
was  followed  by  827.5  pounds  during  1905-1914.  During 
1915-1919,  the  yearly  yield  ranged  from  730.8  to  873.7 
pounds. 

To  discover  whether  this  apparent  gain  in  yield  per  acre, 
which  began  with  the  decade  of  1895-1904,  is  not  an  arith- 
metical fiction  due  to  a  redistribution  of  the  crop  geographi- 
cally, it  has  been  analyzed  by  States,  with  the  result  that 
gain  has  been  found  in  all  of  the  prominent  tobacco  States 
for  periods  covering  the  last  20  to  40  years.  In  the  last  10 
years  the  average  yield  per  acre  in  these  several  States  has 
gained  upon  a  former  decade  with  the  lowest  average,  at 
the  end  of  a  decline,  by  12  to  40  per  cent.  The  gain  in 
Kentucky  is  22  per  cent  in  40  years,  in  North  Carolina  40 
per  cent  in  30  years,  in  Virginia  19  per  cent  in  30  years,  in 
Ohio  16  per  cent  in  20  years,  in  Pennsylvania  20  per  cent 
in  20  years,  and  in  Wisconsin  24  per  cent  in  40  years.  These 
increases,  as  well  as  the  increase  for  the  national  total,  must 
express  the  results  of  an  improved  agriculture. 

More  fundamental  than  the  tendency  of  yield  per  acre 
is  that  of  the  ratio  between  this  yield  and  population. 
Answer  is  wanted  to  the  question,  "Is  the  productivity  of 
the  soil  gaining  as  fast  as  population?"    The  significance 
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of  the  answer  is  modified  by  a  changing  percentage  of  the 
population  who  use  tobacco,  but  nothing  is  known  concern- 
ing this  modification.  The  average  yield  of  tobacco  per 
acre  per  1,000,000  of  the  population  was  18.5  pounds  in  the 
decade  1865-1874;  it  fell  to  14.4  pounds  in  the  next  decade, 
to  11.5  pounds  in  1885-1894,  to  10.1  pounds  in  1896-1904, 
and  to  9.1  pounds  in  1905-1914,  and  the  yearly  averages  for 
1915-1919  range  from  6.9  to  8.3  pounds. 

The  inference  is  plain  that  apart  from  the  unknown  frac- 
tion of  the  population  that  has  used  tobacco  from  year  to 
year  the  yield  of  the  soil  in  tobacco  has  declined  for  half 
a  century  in  its  ratio  to  population.  In  connection  witli 
this  declining  ratio,  it  is  observed  that  during  the  period 
covered,  a  half  century,  the  per  capita  production  per  acre 
declined  57  per  cent,  while  the  population  increased  139  per 
cent.  It  follows  that  if  the  number  of  usv^ts  of  tobacco  did 
not  increase  as  much  relatively  as  the  population  did  the 
production  per  acre  per  capita  of  tobacco  users  may  have 
declined  less  than  is  computed  for  the  entire  population, 
if  it  declined  at  all.  Concerning  this,  however,  there  is  no 
information. 

EXPORTS  OF  DOMESTIC  TOBACCO. 

Tobacco  was  the  first  export  of  the  colonies.  Jamestown 
sent  20,000  pounds  of  it  to  England  in  1618,  and  the  exports 
grew  to  500,000  pounds  in  1627.  The  quantity  sent  to  Eng- 
land from  Virginia  and  other  colonies  increased  irregu- 
larly until,  for  a  few  years  before  the  Revolution,  it  was 
about  100,000,000  pounds  a  year.  Not  until  the  fiscal  year 
beginning  in  1835  was  this  mark  permanently  reached;  the 
200,000,000-pound  mark  was  permanently  reached  in  1870, 
the  300,000,000-pound  mark  in  1899,  and  the  400,000,000- 
pound  mark  in  1912.  The  weight  of  manufactured  tobacco 
is  included.  The  highest  export  was  over  684,000,000 
pounds  in  the  fiscal  year  beginning  in  1918,  partly  to  supply 
d'^ficicncy  in  stocks  in  Europe  caused  by  the  war. 

^he  average  export  value  of  the  exports  of  unmanufac- 

urbJ  ioh^onc    .rl-niiporl    --   $21,000,000   in   1858,  and   this 

^monr..  ^yviiHUaiciicly  passcd  until  1884.     The  aver- 

^t    ,       <^         iKj±  was  nearly  $28,000,000  and  of  1905-1914  it 

IS  iioa         '  '^  ^^0,000.     DuT-ing  the     var  yeare  the  value 

.- -nnno^    .    ...     .j^  000.0/^^  •.      01  ^   •/    iii<"^ 000,000  in  1918. 
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EXPORTED    MANUFACTURED   TOBACCQ. 

After  the  Revolution  small  quantities  of  manufactured 
tobacco  were  exported,  and  the  quantity  increased  relative 
to  total  tobacco  exports,  as  well  as  absolutely,  until  by  1859 
it  was  9.3  per  cent  of  all  tobacco  exports.  In  1868  manu- 
factured tobacco  almost  entirely  disappeared  from  exports 
and  did  not  return  appreciably  until  1897,  since  which  year 
to  1915  the  quantity  has  been  about  3  to  4  per  cent  of  the 
total  tobacco  exports.  The  fraction  was  6.2  per  cent  in 
1916,  11  per  cent  in  1917,  and  8  per  cent  in  1918  for  the 
fiscal  years  beginning  with  July. 

EXPORTS  DECLINING  RELATIVT:  \X)  POPULATION   AND  PRODUCTION. 

Tobacco  exports  per  capita  have  persistently  declined 
since  1790.  From  that  year  to  1794  the  average  exports  of 
domestic  tobacco  were  19.7  pounds  per  capita,  and  by  1845- 
1854  the  average  had  fallen  to  6.1  pounds.  During  1875- 
1884  it  was  4.9  pounds,  and  by  1905-1914  it  had  become  4.1 
pounds.     From  1915  to  1918  it  varied  from  3.1  to  6.5  pounds. 

The  exported  fraction  of  the  crop,  too,  has  been  a  dimin- 
ishing one.  For  1790  the  fraction  was  78  per  cent;  for 
1845-1854,  67.2  per  cent;  for  1875-1884,  53.9  per  cent,  from 
which  the  decline  was  steady  to  40.6  per  cent  in  1905-1914. 
The  percentage  was  43  for  1915,  S8.1  for  1916,  26  for  1917, 
and  47.5  for  1918,  no  allowance  being  made  for  the  carry- 
over. 

CHIEF    COUNTRIES   TO   WHICH    TOBACCO  IS   EXPORTED. 

In  prewar  years,  the  United  Kingdom  received  more  than 
one-third  of  the  tobacco  exported  from  this  coimtry,  and 
about  one-tenth  went  each  to  France,  Germanv,  and  Italv. 
Over  6  per  cent  went  to  the  Netherlands,  5  per  cent  to 
Spain,  4  per  cent  each  to  Australia  and  Canada,  3  per  cent 
to  Belgium,  and  2  per  cent  to  China.  Of  course,  the  war 
very  much  disturbed  these  percentages. 

PRINCIPAL    EXPORT    COUNTRIES. 

The  average  yearly  exports  of  tobacco  in  the  world's 
trade  grew  from  755,000,000  pounds  in  1904-1908  to  924,- 
000,000  pounds  in  1909-1913,  of  which  latter  quantity  the 
share  of  the  United  States  was  over  41  per  cent.  In  the 
latter  period,  the  Sumatra  leaf  of  the  Dutch  East  Indies 
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supplied  18  per  cent  of  £he  world's  tobacco  exports;  6.5  per 
cent  went  from  Brazil,  5  i^er  cent  from  Turkey,  4  per  cent 
from  Cuba,  3  per  cent  each  from  British  India  and  the 
Philippine  Islands,  and  2.5  per  cent  each  from  Algeria,  Rus- 
sia, and  Santo  Domingo. 

TOBACCO  IMPORTS, 

Tobacco  varies  greatly  in  its  characteristics  as  they  appear 
to  smokers,  and  fancy,  perhaps  created  by  habit,  gives  pref- 
erence to  one  or  another  of  the  many  varieties  and  sub- 
varieties  of  the  plant  produced  throughout  the  world.  For 
this  reason,  the  United  States,  the  greatest  tobacco  pro- 
ducing and  greatest  tobacco  exporting  country  in  the  world, 
also  imports  tobacco  enough  to  make  it  the  siicth  in  order 
among  the  tobacco  imj^orting  countries  of  the  world. 

There  is  a  record  of  the  import  of  5,481  pounds  of  tobacco 
into  this  country  in  1789.  For  many  years  thereafter  small 
quantities  of  tobacco  were  imported  yearly,  until  over  1,000,- 
000  pounds  were  received  in  1838.  By  1858,  the  imports 
had  grown  to  15,000,000  pounds,  a  quantity  that  was  not  sub- 
sequently equaled  until  1882.  In  the  few  years  preceding 
the  World  War,  the  tobacco  imports  had  become  about  60,- 
000,000.  pounds,  and  during  the  war  the  quantity  rapidly 
expanded  to  64,000,000  pounds  in  1915,  76,000,000  pounds  in 
1916,  and  again  in  1917,  followed  by  73,000,000  pounds  in 
1918.  Shipments  of  tobacco  to  contiguous  United  States 
from  the  Philippine  Islands  are  included  in  the  total  imports 
of  tobacco  for  all  years,  when  they  existed,  and  shipments 
from  Porto  Eico  before  1900  and  for  1914  and  later  years. 

NOW    MAINLY   UNMANUFACTURED. 

For  many  years  the  imported  tobacco  was  mostly  if  not 
entirely  in  manufactured  form,  but  by  1846,  when  the  first 
record   of  imports  of  unmanufactured   tobacco   was   pub- 
Mshed,  about  one-half  of  the  imports  were  manufactures. 
'T'he  Civil  War  reduced  the  fraction  to  one-fifth  and  attend- 
ant legislation  to  one-eighth.     In  the  10  years  1875-1884, 
tne  fraction  was  8.7  per  cent  for  manufactured  tobacco;  in 
.885-1804,  6.2  per  cent;  in  1895-1904,  3.7  per  cent;  and  in 
905-1914,  4.8  per  cent.     The  yearly  percentage  increased 
rem  6.0  to  9.3  from  1915  to  1916,  and  remained  at  the  latter 

igrj^iro    ir    *■V^/^    "folV   ^^rior   ^,wn   yP«iT<g[. 
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IMFOBTS  AN   INCREASING  BUT  SMALL  FRACTION    OF  PRODUCTION. 

As  a  fraction  of  this  country's  crop,  the  imports  of  tobacco 
never  exceeded  5  per  cent  until  1906,  when  they  were  5.4  per 
cent,  and  never  exceeded  6  per  cent,  except  in  1915,  when 
they  were  barely  more,  except  in  1916,  when  they  were  6.6  per 
cent,  and  except  in  1917,  6.1  per  cent. 

By  10-year  periods,  tobacco  imports  were  equal  to  2.2  per 
cent  of  the  crop  in  1865-1874,  followed  by  irregular  increase 
(o  3.2  per  cent  in  1895-1904  and  to  4.9  per  cent  in  1905-1914. 

TOBACCO  IMPORTS  IN  THE  WORLD's  TRADE. 

The  fragrant  leaf  of  Cuba  is  by  far  the  chief  tobacco  im- 
ported into  the  United  States.  Before  the  recent  war  it 
was  45  per  cent  of  the  total  tobacco  imports,  but  the  frac- 
iion  greatly  declined  during  the  war  and  in  the  year  begin- 
ning with  July,  1917,  it  was  only  19  per  cent.  In  prewar 
times,  12  per  cent  of  this  country's  tobacco  imports  came 
from  Turkey  in  Asia  and  10  per  cent  from  Turkey  in 
Europe,  or  22  per  cent  from  that  Empire.  The  war  ex- 
tinguished the  direct  trade  movement,  but  apparently  to- 
bacco imports  from  Greece,  which  were  normally  little  more 
than  1  per  cent,  took  up  this  movement,  with  the  result  that 
tobacco  imports  from  that  country  grew  to  17  per  cent  of 
the  total  in  1917. 

Next  in  order  below  was  Sumatra's  thin  leaf,  with  11  per 
cent  of  the  total  tobacco  imports  into  the  United  States  be- 
fore the  war,  or  at  any  rate  this  was  the  fraction  for  the  to- 
bacco received  from  the  Netherlands.  So-called  Egyptian 
tobacco,  that  is,  tobacco  consigned  from  Egypt,  made  a  mere 
trace  in  the  tobacco  imports  into  this  country,  both  normally 
and  during  the  war.  Porto  Kican  and  Philippine  tobacco 
will  be  mentioned  under  trade  with  these  possessions. 

Before  disturbance  of  the  world's  trade  by  the  war  the 
world's  tobacco  imports,  which  were  mostly  ascertainable, 
increased  from  the  yearly  average  of  717,000,000  pounds  in 
1904-1908  to  844,000,000  pounds  in  1909-1913.  Germany 
was  the  chief  tobacco  importer  among  the  nations,  and 
received  22  per  cent  of  the  world's  total  in  the  former  period 
and  20  per  cent  in  the  latter.  The  United  Kingdom  re- 
ceived 12  and  14  per  cent,  respectively,  in  the  two  periods ; 
France,  9  and  8  per  cent;  Austria-Hungary,  7  and  6  per 
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cent;  the  Netherlands,  7  per  cent  in  both  periods;  Spain, 
6  per  cent  in  both  periods;  Italy,  5  and  6  per  cent;  the 
United  States,  5  and  6  per  cent ;  Belgium,  3  per.  cent  in  both 
periods;  Egypt,  3  and  2  per  cent;  Canada,  China,  and 
Switzerland,  each  2  per  cent  in  both  periods;  Denmark,  2 
and  1  per  cent;  Argentina  and  Australia,  each  1  and  2  per 
cent;  and  Aden,  British  India,  Finland,  Portugal,  Southern 
Nigeria,  and  Sweden,  each  1  per  cent  in  both  periods. 

NATIONAL  NET  SURPLUS  OF  TOBACCO. 

It  has  already  been  made  apparent  that  the  United  States 
has  always  been  a  surplus  country  as  a  net  result  of  the  in- 
ward and  outward  movements  of  tobacco  in  foreign  trade. 
From  the  small  beginning  at  Jamestown,  the  national  to- 
bacco surplus  grew  to  be  36,000,000  pounds  in  100  years, 
80,000,000  pounds  in  200  years,  and  326,000,000  pounds  in 
300  years,  or  rather  in  the  normal  years  before  the  World 
War.  Most  of  this  tobacco  has  been  unmanufactured.  With 
regard  to  manufactured  tobacco,  in  some  years  the  United 
States  has  received  more  than  it  exported,  but  beginning 
with  1892  the  exports  have  predominated  in  every  year,  and 
the  yearly  average  net  surplus  for  1905-1914  is  11,000,000 
pounds,  or  3  per  cent  of  the  net  surplus  of  all  tobacco. 

The  national  net  surplus  of  tobacco,  as  a  fraction  of  the 
production,  persistently  declined  from  the  Civil  War  to  the 
present  time,  the  decline  being  from  74  per  cent  in  1865-1874 
to  36  per  cent  in  1905-1914,  and  34  per  cent  for  the  four 
years  1915-1918.  Otherwise  stated,  under  normal  foreign 
trade,  the  tobacco  crop  could  be  reduced  to  a  little  less  than 
two-thirds  of  its  recent  proportions  and  still  provide  enough 
for  the  national  consumption,  but  this  would  be  in  abstract 
pounds  instead  of  concrete  varieties  of  tobacco  actually  in 
demand. 

PHILIPPINE  ISLANDS  AND  PORTO  RICO. 

Interchange  of  tobacco  between  contiguous  United  States 
and  the  Philippine  Islands  was  weak  until  1909,  when  the 
^^«>cco  imports  from  that  possession,  mostly  manufactured, 
,av*v^enly  rose  to  1,200,000  pounds.  This  was  about  the 
average  until  IP  v  when  the  imports  reached  5,100,000 
-^nnHfl  «oiio^ef,   r     1/7^0.000  pounds  it^  1917,  and  8,700,000 
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potmds  in  1918,  the  unmanufactured  tobacco  being  about 
one-half  of  the  total  in  the  last  year. 

There  has  also  been  a  considerable  movement  of  tobacco 
from  the  United  States  to  the  Philippine  Islands,  beginning 
in  1909.  Before  that  year,  and  in  1914  and  1915,  the  exports 
exceeded  the  imports;  but  from  1909  to  1913  the  average 
yearly  excess  of  imports  was  641,000  pounds,  in  1916  it  was 
4,100,000  pounds,  in  1917  it  was  10,900,000  pounds,  and  in 
1918  it  was  7,500,000  pounds,  or  about  1  per  cent  of  the 
national  consumption. 

Shipments  of  tobacco  from  Porto  Rico  to  the  United 
States  have  been  much  larger  than  those  from  the  Philip- 
pines- The  yearly  average  for  1904-1913  was  6,300,000 
pounds,  three-quarters  of  which  was  unmanufactured.  The 
quantity  grew  to  19,300,000  pounds  in  1917,  and  was  17,500,- 
000  pounds  in  1918. 

On  the  other  side  of  the  account,  shipments  of  tobacco 
from  the  United  States  to  Porto  Rico  averaged  1,500,000 
pounds  yearly  during  1904-1913,  and  reached  2,000,000 
pounds  in  1917.  After  subtracting  the  tobacco  shipments 
from  the  United  States  to  Porto  Rico  from  those  to  the 
United  States  from  Porto  Rico,  the  net  receipts  by  this 
country  averaged  4,700,000  pounds  yearly  from  1904  to  1913, 
and  ranged  from  8,200,000  to  17,500,000  pounds  from  1914 
to  1918,  or  from  1.2  to  2.4  per  cent  of  the  national  con- 
sumption. 

In  the  combined  tobacco  trade  of  these  two  possessions 
with  the  United  States,  the  net  average  annual  receipts  by 
this  country  were  5,100,000  pounds  in  1904  to  1913,  and 
rapidly  rose  to  28,100,000  pounds  in  1917,  followed  by  25,- 
000,000  pounds  in  1918,  or  3.4  per  cent  of  the  national  con- 
sumption. 

LARGE  YEARLY  CARRY-OVER  OF  TOBACCO. 
Tobacco  has  a  remarkable  commercial  feature  in  its  enor- 
mous carry-over  fi'om  one  crop  year  to  another.  The  quar- 
terly report  of  stocks  of  leaf  tobacco  in  the  hands  of  dealers 
and  manufacturers,  made  by  the  Bureau  of  the  Census,  small 
businesses  being  excluded,  shows  that  the  leaf  stocks  of 
chewing,  smoking,  snuff,  and  export  tobacco  are  lowest  on 
October  1  and  the  cigar  types  on  January  1.  For  all 
stocks  October  1  is  the  time  when  they  are  lowest. 
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For  October  1  the  reported  stocks  of  leaf  tobacco  in  the 
hands  of  dealers  and  manufacturers  were  1,047,000,000 
pounds  in  1912,  and  the  quantity  increased  year  by  year 
until  in  1919  it  equaled  1,264,000,000  pounds,  or  almost  as 
much  as  the  crop  of  that  year.  Of  that  amount,  the  stocks 
of  domestic  chewing,  smoking,  snuff,  and  export  types  were 
892,000,000  pounds,  the  domestic  cigar  types,  292,000,000 
pounds,  the  Porto  Rican  tobacco  11,000,000  pounds,  and  tho 
imported  types  69,000,000  pounds.  The  quarter  when  stocks 
are  highest  is  April  1,  and  in  1919  there  were  1,627,000,000 
pounds  on  that  date,  or  13  per  cent  greater  than  the  crop  of 
1918  and  29  per  cent  greater  than  the  stocks  of  October 
1,  1918. 

Supply  and  disirihution  of  leaf  tobacco  in  the  United  States,  IDIS. 

[From  Bulletin  139,  Bureau  of  theCensus.    Production  of  1918;  consumption  of  calendar  yasr 
1917;  trade  with  foreign  countries  and  possessions,  calendar  year  1918.] 


SUPPLY. 

Total  (exclusive  of  stocks  held  by' small  manufacturers  and  dealers'! 


Pounds. 


and  by  growers) '    2,611,288,797 


Stocks  held  at  beginning  of  year— total 

By  manufacturers  and  dealers  within  the  scope  of  the  law. 

By  small  manufacturers  and  dealers  and  by  growers 

In  United  States  bonded  warehouses 

Production 

Imports  (gross) 

Shipments  from  noncontiguous  territories 

Hawaii 

Porto  Rico 


DISTRIBUTION. 


1, 
1, 


•1, 


176,234,«57 
120,178,783 
Unknown. 

47,057,8M 
340,019,000 

83,563,850 

11,471,200 
20,648 

11,460,647 


Total  (exclusive  of  stocks  held  by  small  manufacturers  and  dealers 
and  by  growers) '      2,611,288,70? 


Exported 

Domestic 

Foreign 

Consumed  (during  1917) 

In  registered  factories 

In  bonded  manufaotiu'ing  warehouses 

Shipments  to  I*orto  Rico 

**tocks  hold  at  end  of  year— total 

>y  manufacturers  and  dealers  within  the  scope  of  the  law . 

iy  small  manufacturers  and  dealers  and  by  growers 

n  United  States  bonded  warehouses 

••^lance  supply 


425,630,104 

406,201,746 

10,338,858 

684,013,704 

658,066,105 

28,847,680 

1,143,703 

1,234,884,806 

1,180,447,727 

UxiknowiL 

54,436,680 

264,716^710 


">«llv   rr-'*«»ed   hv   ♦>^«j  ▼'•iroau   of   Cmr*   Estimates  to   1,439,071,000 
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ANALYSIS  OF  CONSUMPTION. 

When  Europeans  established  colonies  on  the  Atlantic  sea- 
board of  North  America,  the  natives  had  been  using  tobacco 
from  time  immemorial.  From  them,  the  whites  learned  to 
smoke  it,  to  chew  it,  and  to  use  it  as  snuff.  Without  men- 
tioning the  numerous  varieties  and  subvarieties  of  prepara- 
tions of  tobacco  that  are  now  used,  it  is  sufficient  for  the 
present  purpose  to  say  that  eventually  it  was  used  for  smok- 
ing in  the  form  of  cigars,  cheroots,  cigarettes,  and  many 
preparations  for  the  pipe ;  for  chewing  as  fine  cut,  plug,  and 
twist;  and  in  finely  pulverized  condition,  as  snuff  in  the 
nose,  or  on  one  end  of  a  small  stick  of  wood  in  the  mouth. 
Besides  these  personal  uses,  it  was  learned  that  a  decoction 
of  stems  or  leaves  would  rid  plants  of  insects  and  domestic 
animals  of  external  parasites,  if  the  animals  were  "  dipped  " 
in  it,  and  that  the  smoke  would  expel  insects  from  plants. 

GREAT  GAIN   OF   THE   CIGARETTE. 

Since  1895,  the  Commissioner  of  Internal  Eevenue  has 
ascertained  and  published  the  quantities  of  leaf  tobacco  used 
in  this  country  in  the  manufacture  of  cigars,  cigarettes,  and 
"tobacco  and  snuff,"  the  last  class  being  chiefly  chewing  and 
smoking  tobacco.  Certain  imported  tobacco  withdrawn 
from  bonded  warehouses,  mostly  in  Florida,  is  not  included. 

After  converting  these  three  classes  into  percentages  of  the 
total  leaf  tobacco  used  by  manufacturers,  it  appears  that  the 
fraction  for  cigars  increased  from  25  per  cent  in  the  calendar 
year  1896  to  30  per  cent  in  1907,  when  the  advance  was 
arrested.  From  1908  to  1914  the  percentage  ranged  from 
27  to  29,  and  a  rapid  decline  followed  during  the  World  War 
to  26.5  per  cent  in  1915  and  1916  and  to  25  per  cent  in  1918. 

More  than  one-half  of  the  leaf  tobacco  annually  used  by 
manufacturers  during  this  period  has  become  chewing  and 
smoking  tobacco  and  snuff,  but  the  fraction  has  been  a  de- 
clining one.  From  about  70  per  cent  of  the  total  in  the 
earlier  years,  it  fell  to  65  by  1911,  to  61  per  cent  by  1915, 
followed  by  rapid  fall  to  52  per  cent  in  1918. 

Necessarily,  the  third  class,  cigarettes,  must  have  ab- 
sorbed the  relative  losses  of  the  other  two  when  they  oc- 
curred in  the  same  year.     Early  in  the  period  under  review, 
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about  5  per  cent  of  all  leaf  tobacco  used  by  manufacturers 
was  converted  into  cigarettes,  but  years  of  decline  followed 
to  3  per  cent  in  1905.  Thereafter  the  upward  movement 
was  strong.  It  reached  4  per  cent  in  1908,  6  per  cent  in  1910, 
10  per  cent  in  1913,  12  per  cent  in  1915, 15.5  per  cent  in  1916, 
20  per  cent  in  1917,  and  23.5  per  cent  in  1918. 

The  result  of  these  three  movements  in  consumption  was 
that  the  leaf  tobacco  used  for  cigarettes,  which  was  equal 
to  about  one-fifth  of  the  leaf  tobacco  used  for  cigars  in  the 
earlier  years  of  the  period,  increased  to  almost  the  same 
quantity  in  1918.  As  a  ratio  to  chewing,  smoking,  and 
snuff  tobacco,  cigarette  tobacco  advanced  from  about  7  per 
cent  in  the  earlier  years  to  46  per  cent  in  1918. 

This  period  of  23  years  began  with  a  leaf  consumption 
which  was  apportioned  five-twentieths  to  cigars,  fourteen- 
twentieths  to  chewing  and  smoking  tobacco  and  snuff,  and 
one-twentieth  to  cigarettes;  in  1918  the  apportionment  had 
become  nearly  five-twentieths  each  to  cigars  and  cigarettes, 
and  a  little  more  than  ten-twentieths  to  chewing  and  smok- 
ing tobacco  and  snuff.  The  figures  are  based  on  pounds  of 
tobacco  and  not  on  number  of  units  of  manufacture.  The 
extraordinary  advance  of  the  little  cigarette  during  the  war 
was  connected  with  the  mobilization  of  great  military  and 
naval  forces. 

POUNDS  OF  TOBACCO  USED. 

Tobacco  needs  to  be  cured  by  the  growers  after  it  is  har- 
vested and  variously  aged  and  treated  by  the  manufacturer 
afterwards.     The  processes  require  much  time,  and  this  is 
considerably  lengthened  while  the  finished  products  are  car- 
ried by  wholesale  and  retail  dealers.     As  has  already,  been 
shown,  the  stocks  of  leaf  tobacco  in  the  hands  of  manufac- 
turers and  leaf  dealers  are  very  large  relative  to  the  size  of 
the  crop,  and  the  carry-over  is  relatively  enormous.     Un- 
ike  potatoes,  for  instance,  which  must  be  consumed  within 
ne  crop  year,  tobacco's  ultimate  consumption  is  long  de- 
ayed.     For  this  reason,  the  quantity  of  the  ultimate  con- 
•••Tnption  of  tobacco  in  any  single  year  is  not  known,  and,  to 
Old  mostly  the  one-year  error,  the  average  of  a  group  of 
ears  should  be  taken.     The  formula  adopted  for  this  article 
•r    -ipfATmiininr  ^he  '  lont'^v  f^^  ^^bacco  <^^n^umption  is:  pro- 
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diiction  plus  or  minus  the  net  result  of  the  foreign  trade, 
possessions  being  treated  as  foreign  countries. 

The  oldest  year  for  which  tobacco  consumption  is  esti- 
mated is  1790.  Perhaps  at  that  time  the  objections  to  the 
estimate  for  one  year  were  not  as  strong  as  they  are  now. 
At  any  rate,  the  quantity  appears  to  have  been  nearly 
29,000,000  pounds.  For  1839  to  1844,  the  yearly  consimip- 
tion  is  reckoned  to  have  been  over  60,000,000  pounds,  and  for 
five  years  of  the  decade  1845-1854  the  average  stood  at  over 
71,000,000  pounds.  In  the  entire  decade  1865-1874,  the 
yearly  tobacco  consumption  had  increased  to  nearly  76,- 
000,000  pounds.  Thereafter  the  increase  was  more  marked. 
The  average  consumption  of  1875-1884  was  219,000,000 
pounds;  of  1885-1894,  312,000,000  pounds;  of  1895-1904, 
401,000,000  pounds;  and  of  1905-1914,  588,000,000  pounds. 
The  quantity  of  tobacco  available  for  consumption,  accord- 
ing to  the  process  used,  increased  from  669,000,000  to  790,- 
000,000  pounds  from  1915  to  1916,  and  was  1,000,000,000 
pounds  in  1917  and  828,000,000  pounds  in  1918.  The  average 
of  the  last  two  years  is  better  for  those  years  than  the  num- 
bers mefntioned,  and  this  is  914,000,000  pounds.  Prewar  con- 
sumption was  eight  times  the  consumption  of  40  years  before, 
and  in  the  war  years  apparently  10  times  that  quantity. 

To  one  who  knows  that  many  a  cigar  sold  as  "  an  Havana  " 
contains  no  Cuban  tobacco,  but  at  the  best  is  wholly  or 
partly  composed  of  tobacco  grown  in  the  United  States  from 
seed  of  the  "  Havana "  variety,  it  will  be  no  surprise  to 
know  that  the  foreign  tobacco  consumed  in  this  country 
is  relatively  small.  In  the  five  decades  before  the  World 
War  its  fraction  of  the  total  consumption  ranged  from 
about  5  to  8  per  cent,  and  during  the  war  was  about  9.5 
per  cent.  The  absolute  quantity  consumed,  however,  has 
had  a  strong  upward  movement.  The  average  yearly  con- 
sumption of  foreign  tobacco  rose  from  6,000,000  pounds  in 
1865-1874  to  45,000,000  pounds  in  1905-1914,  and  the  com- 
puted yearly  consumption  during  the  war  years  was  about 
72,000,000  pounds. 

PER    CAPrTA    CONSUMPTION. 

Much  waste  of  tobacco  attends  the  smoking  of  cigars  and 
cigarettes,  and  an  appreciable  waste  goes  with  pipe  smok- 
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ing.  There  is  some  destruction  of  tobacco  after  harvest, 
relatively  small^  by  weather,  fire,  and  vermin.  All  together 
there  must  be  a  lost  fraction  of  tobacco  that  figures  as  avail- 
able for  consumption  that  is  more  than  perceptible. 

The  computed  per  capita  consumption  of  tobacco  in  this 
country  has  been  steadily  gaining  since  1865-1874.  Before 
that  time,  back  to  1839,  it  seems  to  have  been  about  3.8 
pounds.  Following  the  Civil  War  the  computed  average 
is  as  low  as  2  pounds,  and  this  was  followed  by  a  climbing 
movement  that  reached  6.4  pounds  in  1905-1914  and  8 
pounds  during  the  following  four  years.  For  domestic 
tobacco  the  per  capita  consumption  grew  from  1.8  pounds 
in  1865-1874  to  5.9  pounds  in  1905-1915  and  for  foreign 
tobacco  from  0.16  to  0.49  of  1  pound.  What  was  said  on 
a  previous  page  concerning  the  unknown  fraction  of  the 
population  that  does  not  use  tobacco  should  be  recalled. 

FRACTION    OF   THE    CROP    USED. 

From  30  to  35. per  cent  of  the  tobacco  crop  was  equivalent 
to  the  consumption,  respectively,  of  1839-1844  and  1845- 
1854,  including  foreign  tobacco.  In  the  decade  after  the 
Civil  War  the  fraction  was  apparently  26  per  cent,  and 
from  that  low  figure  it  has  grown  steadily  to  64  per  cent 
in  1905-1914,  and  perhaps  to  67.3  per  cent  during  the  war 
years  1915-1918.  That  is  to  say,  consumption  is  overtaking 
production  and  has  nearly  reached  the  two-thirds  mark. 
Leaving  foreign  tobacco  out  of  account,  domestic  tobacco 
consumption  has  become  about  three-fifths  of  the  (»x>p, 
whereas  it  was  under  one-half  30  years  ago. 

Relationships  exist  among  several  per  capita  ratios.  Re- 
garding recent  years  as  present  time  it  may  be  said  that 
tobacco  production  per  capita  is  increasing,  because  tobacco 
acreage  is  increasing  faster  than  population.  Production 
per  acre  per  capita  is  decreasing;  fertility  improvement  is 
aot  keeping  up  with  human  multiplication  and  immigra- 
:ion.  The  excess  of  tobacco  exports  over  imports  per  capita 
^  declining.  The  resultant  of  all  these  movements  is  an  in- 
1  easing  per  capita  consumption  of  domestic  tobacco  that  is 

^sorbing  a  i*»^ger  and  )»rg'*r  fraction  of  the  per  capita 
jro^  notion, 
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HISTORIC  COURSE  OF  IMPORT  DUTIES. 

^'obacco  has  been  subject  to  an  import  duty  every  year 

?e  the  present  Nation  began  under  the  Constitution.     The 

t  act  relating  to  tliis  subject  was  approved  July  4,  1789, 

I  took  effect  August  1.     It  subjected  imported  snuff  to 

luty  of  10  cents  per  pound;  unmanufactured  tobacco,  6 

ts  per  pound ;  and  manufactured  tobacco,  5  per  cent  ad 

orem.     To  conform  to  subsequent  classifications  of  to-  T: 

CO  the  course  of  the  duty  as  applicable  to  each  class  is  [' 

en  below  from  the  first  act  to  1919.  \  I 

?he  duty  on  unstemmed  wrapper  tobacco,  which  began  J* 

G  cents  per  pound  August  1,  1789,  was  changed  to  7^ 

cent  ad  valorem  in  1792  and  this  was  increased  by  steps 
16  per  cent  in  ISOi.     The  War  of  1812  caused  an  in-  T 

ase  to  30  per  cent  in  that  year,  but  the  rate  was  reduced  ** 

15  per  cent  in  1816  and  stepped  up  to  20  per  cent  in  i.- 

1  and' 30  per  cent  in  1846.  The  rate  fell  to  24  per  cent 
1857,  rose  to  25  per  cent  in  1861,  was  changed  to  25  cents 
'  pound  in  1862,  after  which  year  it  was  50  cents  per  pound 

60  days  in  1864,  35  cents  later  in  1864,  75  cents  in  1883, 
in  1890,  followed  by  $1.50  in  1894,  and  $1.85  m  1897. 
Previous  to  1862,  rates  of  duty  on  stemmed  wrapper  were  V 

same  as  on  unstemmed.     In  that  year  the  rate  of  35  cents  i ' 

'  pound  was  imposed,  followed  by  70  cents  per  pound  for  |^ 

days  in  1864,  50  cents  later  in  1864,  $1  in  1883,  $2.75  in  ■ 

>0,  $2.25  in  1894,  and  $2.50  in  1897. 

Jnstemmed  filler  tobacco  had  the  same  rates  as  unstemmed 
ippers  until  1882,  after  which  year  the  rates  remained  at 
cents  per  pound.     Likewise,  stemmed  filler  tobacco  bore 

rates  of  stemmed  wrappers  until  1882.  The  duty  was 
luced  to  40  cents  per  pound  in  1883,  and  restored  to  50 
ts  in  1890. 

Jtems  were  first  mentioned  in  a  tariff  act  in  1865,  when  a 
;y  of  15  cents  per  pound  was  imposed.  Their  entry  was 
de  free  in  1890.  Before  1865,  if  any  stems  were  imported, 
y  bore  the  rates  of  "  other  unmanufactured  tobacco." 
•  Other  manufactured  tobacco  "  had  the  rates  of  duty  on 
f  tobacco  before  1861,  when  a  duty  of  30  per  cent  ad 
orem  was  imposed,  or  5  per  cent  higher  than  the  leaf  duty. 
e  rate  was  changed  to  60  per  cent  for  60  days  in  1864,  to 
cents  per  pound  later  in  1864,  to  30  per  cent  ad  valorem 


I 
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in  1883,  to  35  to  50  cents  per  pound  in  1890,  to  40  cents  in 
1894,  and  to  55  cents  in  1897. 

Manufactured  tobacco  was  free  of  duty  for  two  years, 
from  July  1,  1792,  to  June  30,  1794.  With  this  exception, 
snuff  has  always  been  subject  to  a  duty,  10  cents  per  pound 
in  1789,  12  cents  in  1794,  24  cents  in  1812,  12  cents  in  1816, 
40  per  cent  ad  valorem  in  1846,  30  per  cent  in  1857,  10  cents 
per  pound  in  1861,  35  cents  in  1862,  70  cents  for  60  days  in 
1864,  50  cents  later  in  1864,  and  55  cents  in  1897. 

Beginning  with  a  duty  of  5  per  cent  ad  valorem  in  1789, 
cigars,  cigarettes,  and  cheroots  were  free  for  two  years  from 
1792  to  1794.  In  the  latter  year,  the  rate  was  made  4  cents 
per  pound;  in  1804,  $2  per  1,000;  in  1812,  $4  per  1,000;  in 
1816,  $2.50  per  1,000;  in  1842,  40  cents  per  pound;  in  1846, 
40  per  cent  ad  valorem;  in  1857,  30  per  cent;  and  in  every 
year,  beginning  with  1861,  there  has  been  a  combination  of 
specific  and  value  duties,  the  details  of  which  arer  sometimes 
too  many  to  be  repeated.  The  duties  of  1861  ranged  from 
20  cents  per  pound  for  the  cheapest  cigars,  cigarettes,  and 
cheroots,  to  60  cents  per  pound  plus  10  per  cent  ad  valorem 
on  the  costliest;  those  of  1862,  from  35  cents  per  pound  to 
$1  per  pound  plus  10  per  cent  ad  valorem;  for  60  days  in 
1864,  from  70  cents  per  pound  to  $2  per  pound  plus  20  per 
cent  ad  valorem;  and,  later  in  1864,  the  duties  were  made 
from  75  cents  per  pound  plus  20  per  cent  ad  valorem  to  $3 
per  pound  plus  60  per  cent  ad  valorem.  In  1866,  a  more 
simple  rate  was  adopted,  $3  per  pound  plus  50  per  cent 
ad  valorem,  followed  by  $2.50  per  pound  plus  25  per  cent 
ad  valorem  in  1883,  $4.50  per  pound  plus  25  per  cent  ad 
valorem  in  1890,  $4  per  pound  plus  25  per  cent  ad  valorem 
in  1894,  and  $4.50  per  pound  plus  25  per  cent  ad  valorem 
in  1897. 

Scrap  tobacco,  first  mentioned  in  the  tariff  act  of  1909,  was 
made  to  bear  a  duty  of  55  cents  per  pound,  and  this  was  re- 
duced to  35  cents  in  1913. 

"  Other  m^^nufactured  tobacco,"  except  for  the  free  period 

A  two  years  from  1792  to  1794,  has  always  been  subject  to 

luty.     The  rate  of  1789  was  5  per  cent  ad  valorem;  of 

<  j^4,  4  cpT-^«  r)er  pound ;  of  1812,  8  cents  per  pound ;  of  1816, 

0  cp^*^^s  T         ^"nd'  '^^  1^46,  40  per  cent  ad  valorem;  and  of 

^  ''        '  •  ^^^an^grp  M  85  ^'^.nts  per  pound  was 
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adopted  in  1862,  to  70  cents  for  60  days  in  1864r,  to  50  cents 
later  in  1864,  to  40  cents  in  1883,  and  to  55  cents  in  1897. 

INTERNAL  REVENUE  RATES. 

The  needs  of  the  Government  for  revenue  led  to  the  first 
internal  revenue  act,  in  force  July  1,  1862.  There  were 
taxes  on  tobacco  products  and  on  the  businesses  of  tobacco 
manufacturing  and  dealing.  On  each  1,000  cigars  made,  the 
tax  was  $1.50  to  $3.50.  Rates  of  $8  to  $40  per  1,000  were 
provided  in  1864;  $10  in  1865;  $2  per  1,000  to  $4  per  1,000 
plus  20  per  cent  ad  valorem  in  1866 ;  18  cents  per  pound  to 
$3  per  1,000  in  1902;  75  cents  per  pound  to  $3  per  1,000  in 
1909;  and  $1.50  per  pound  to  $15  per  1,000  in  1919,  war  ex- 
penses being  the  cause  of  these  high  rates. 

The  cigarette  tax  of  1864  was  $1  per  100  packages  of  25 
or  less  cigarettes  each ;  of  1865,  5  cents  per  package  of  25 ;  of 
1866,  $2  per  1,000  to  $4  per  1,000  plus  20  per  cent  ad 
valorem;  of  1902,  18  cents  per  pound  to  $3  per  1,000;  of 
1909,  $1.20  to  $3.60  per  1,000;  and  of  1919,  $3  to  $7.20  per 
1,000. 

On  cheroots,  the  tax  was  $3  per  1,000  in  1864,  or  much 
less  than  on  the  same  number  of  cigars,  but  in  1865  they 
were  made  to  pay  the  cigar  tax  of  $10  per  1,000,  and  in  1866 
and  subsequently  the  cigar  tax  applied,  made  elastic  so  as  to 
fit  different  weights  per  1,000  and  different  values. 

Under  the  first  Internal  Revenue  Act,  snuff  paid  a  tax  of 
20  cents  per  pound;  in  1864,  the  rate  went  up  to  35  cents;  in 
1865  to  40  cents ;  down  to  32  cents  in  1868,  and  to  6  cents  in 
1902,  after  which  rate  followed  8  cents  in  1909,  and  18  cents 
in  1919. 

The  law  distinguished  between  "manufactured"  and 
"smoking"  tobacco  before  1902,  and  placed  on  manufac- 
tured tobacco  a  tax  of  10  to  15  cents  per  pound  in  1862, 
changed  to  15  cents  in  1863,  to  35  cents  in  1864,  to  35  to  40 
cents  in  1865,  and  to  30  to  40  cents  in  1866.  The  tax  fell  to 
32  cents  per  poimd  in  1868,  and  to  6  cents  in  1902,  after 
which  rate  the  tax  rose  to  8  cents  in  1909  and  18  cents  in 
1919. 

In  the  case  of  smoking  tobacco,  the  original  tax  of  2  to  5 
cents  per  pound  in  1862  was  followed  by  5  cents  in  1863, 
15  to  25  cents  in  1864,  35  cents  in  1865,  15  to  40  cents  in 
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1866,  and  16  cents  in  1868,  after  which  rate  the  tax  on 
manufactured  tobacco  applied  in  1902  and  subsequently. 
The  smoking  tobacco  taxes  applied  to  tobacco  scraps  in  1868 
and  later. 

Occupation  taxes  were  placed  on  tobacco  manufacturers 
and  wholesale  and  retail  dealers  by  the  act  in  force  July 
1,  1862.  The  details  of  some  of  the  rates  are  too  elaborate 
for  restatement,  but,  in  brief,  it  may  be  said  that  the  simple 
tax  of  $10  a  year  on  tobacco  manufacturers  beginning  with 
July  1,  1862,  was  somewhat  elaborated  and  increased  a  few 
years  later,  and  the  tax  was  eventually  abandoned.  The 
expenses  on  account  of  the  World  War,  however,  compelled 
a  return  to  this  tax  in  1919,  with  the  provisions  that  the 
yearly  tax  on  the  business  of  manufacturing  "tobacco" 
should  be  $6  to  $24  plus  16  cents  per  1,000  pounds  of  tobacco 
used  above  200,000  pounds;  of  manufacturing  cigars,  $4  to 
$24  plus  10  cents  per  1,000  cigars  made  above  400,000  cigars; 
of  manufacturing  cigarettes,  6  cents  per  10,000  made. 

Tobacco  dealers,  too,  originally  paid  occupation  taxes, 
wholesalers  $50  a  year  and  retailers  $10.  Soon  there  was 
elaboration  of  the  tax,  increase  or  perhaps  decrease  for 
small  dealers,  the  inclusion  of  leaf  dealers,  and  in  1902  an 
abandonment  of  the  tax. 

INCOME  OF  THE  GOVERNMENT  FROM  TOBACCO. 

The  rates  of  duty  and  the  internal  tax  rates  on  tobacco 
have  produced  in  their  operations  a  large  amount  of  income 
for  the  Government,  and  now  much  more  than  formerly. 
To  go  back  no  farther  than  the  fiscal  year  1866,  it  may  be 
noted  that  the  customs  collections  for  that  year  were  nearly 
$5,000,000;  the  $10,000,000  milestone  was  reached  in  1889, 
and  the  $20,000,000  milestone  in  1903.  Since  that  year  the- 
highest  customs  collections  on  account  of  tobacco  were  nearly 
$30,000,000  in  1917,  but  the  amount  fell  to  $22,000,000  in 
1918.  If  these  amounts  of  customs  seem  small  it  may  be 
remembered  that  this  country  has  always  had  a  tobacco  sur- 
olus,  and  that  the  imports  of  tobacco  are  naturally  confined 

o  specialties  not  here  produced, 
^he  internal  revenue  has  always  been  much  larger  than 

i)»   *'istoms  receipts  from  tobacco.    In  the  first  year's  opera- 
'  ^}^(^  Ip-    iS6^^    y^^  iTicoTTip  was  $3,000,000,  in  the  next 
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year  $9,000,000,  and  the  amount  increased  to  $31,000,000  by 
1870,  $41,000,000  by  1877,  and  $47,000,000  by  1882.  After 
that  year,  the  amount  declined  and  remained  relatively  low 
until  1898,  with  a  low  water  mark  of  $26,000,000  in  1884. 
Suddenly,  in  1899,  the  income  jumped  to  $52,000,000  and  the 
amount  reached  $71,000,000  in  1912,  $85,000,000  in  1916, 
$102,000,000  in  1917,  and  $156,000,000  in  1918. 

These  two  sources  of  revenue  for  the  Government  to- 
gether produced  $13,000,000  in  1865,  $52,000,000  in  1897, 
$75,000,000  in  1909,  $104,000,000  in  1913,  $132,000,000  in 
1917,  and  $178,000,000  in  1918. 

As  a  fraction  of  the  total  ordinary  receipts  of  the  Gov- 
ernment, the  customs  income  from  tobacco  has  always  been 
small.  It  did  not  continuously  equal  or  exceed  2  per  cent  of 
the  total  receipts  until  1884,  and,  generally  speaking,  its 
position  was  between  3  and  4  per  cent  of  the  total  after  1898 
and  until  1916.  The  great  war  income  reduced  the  fraction 
to  0.5  per  cent  in  1918. 

The  fraction  of  the  total  ordinary  receipts  derived  from 
the  internal  tax  on  tobacco  reached  11  per  cent  by  1873 
and  16  per  cent  by  1878,  after  which  year  thefre  was  a 
period  of  recession  until  1898,  when  there  was  restoration 
to  10  per  cent,  but  not  until  1915  was  11  per  cent  reached. 
The  fraction  was  9  per  cent  in  1917,  and  4  per  cent  in  1918. 

The  time  when  customs  and  internal  income  from  tobacco 
together  were  the  largest  fraction  of  the  total  ordinary  re- 
ceipts of  the  Government  was  in  the  70's  of  the  last  century, 
and  the  highest  fraction,  17.4  per  cent,  is  found  in  1878. 
Since  1879,  the  fraction  has  in  general  ranged  from  about 
10  to  14  per  cent  until  1912,  followed  by  increase  to  about 
15  per  cent  in  1915,  and  rapid  drop  from  1916  to  4  per  cent 
in  1918,  notwithstanding  the  great  increase  in  the  amount  of 
the  income  from  tobacco. 

MAGNITUDE   OF  THE  TOBACCO-MANUFACTURING  IN- 
DUSTRY. 

By  the  time  that  this  country  nad  recovered  from  the 
industrial  depression  of  1893-1897,  the  production  and  con- 
sumption of  tobacco  products  had  become  fairly  normal. 
The  Commissioner  of  Internal  Revenue  reports  that  the 
average  y»^arly  number  of  large  cigars  made  in  1899-1901 
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was  about  5,500,000,000  and  that  the  number  had  increased 
to  the  yearly  average  of  7,200,000,000  for  1916-1918,  or  30 
per  cent.  Corresponding  figures  for  small  cigars,  including 
cheroots,  are  669,500,000  made  in  the  average  of  1899-1901 
and  900,100,000  in  the  average  of  1916-1918,  an  increase  of 
35  per  cent.  Exports  of  cigars  and  cheroots  reached  the 
number  of  about  2,400,000  in  the  year  ending  with  June, 
1917,  15,000,000  in  1918,  and  33,100,000  in  1919. 

Large  cigarettes  are  not  made  in  any  great  numbers,  rela- 
tively speaking,  and  the  average  product  of  1899-1901  was 
4,100,000,  while  that  of  1916-1918  was  23,500.000,  or  469 
per  cent  greater. 

The  most  outstanding  fact  in  the  tobacco  industry  is  the 
production  of  small  cigarettes.  The  average  number  made 
in  1899-1901  was  3,200,000,000,  and  a  number  that  reaches 
a  billion  seems  large,  but  in  1916-1918  the  average  produc- 
tion of  small  cigarettes  was  32,800,000,000,  a  gain  of  913 
per  cent  in  17  years.  In  1918  the  number  rose  to  37,900,- 
000,000.  It  is  true  that  billions  of  these  cigarettes  were 
exported  in  the  war  years,  the  number  for  the  year  ending 
with  June,  1917,  being  about  6,500,000,000;  for  1918,  about 
9,100,000,000;  and  for  1919,  about  13,600,000,000.  Still  the 
number  remaining  for  domestic  consumption  averaged  about 
23,100,000,000  in  the  three  years,  and  the  consumption  by 
the  military  and  naval  forces  of  the  United  States,  wherever 
situated,  is  almost  entirely  treated  as  "  domestic." 

In  weight  of  product,  smoking  tobacco  by  far  leads  every 
other  product.  For  1899-1901,  the  average  was  105,400,000 
pounds,  and  in  1916-1917  the  quantity  had  grown  to  241,- 
700,000  pounds,  a  gain  of  129  per  cent.  Plug  tobacco  is  next 
in  weight  below  smoking  tobacco,  and  averaged  170,700,000 
pounds  in  1899-1901  and  172,500,000  pounds  in  1916-1917, 
only  a  little  more  than  in  the  earlier  years.  Before  1917, 
cigars  exceeded  cigarettes  in  quantity  of  leaf  tobacco  used 
.n  their  manufacture,  and  the  excess  was  great  until  the 
Vorld  War  was  well  advanced.  In  1917,  cigarettes  passed 
■  ^ars  in  this  respect,  and  held  the  lead  in  1918. 

^n  quantity  of  product,  snuff  now  follows  below  cigars. 

.   o'  MTQ  production  of  15,300,000  pounds  of  snuff  in 

M      r  -*w  to  34,900,000  pounds  as  the  average  of  1916- 

-•1^         f>  '•     *T    ^^  "^'^^  '»'^r»t,  a  '^'^nspicu^us  fact  for  such  a 
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product.  It  is  not  exported.  Tobacco  twist  has  been  a 
farm  product  from  early  times,  and  as  a  factory  product  it 
has  increased  to  an  average  of  15,600,000  pounds  for  1916-17. 
Fine  cut  tobacco,  used  mostly  for  chewing,  has  long  been 
about  stationary  in  quantity  of  product,  with  a  yearly  range 
from  about  10,000,000  to  12,000,000  pounds. 

In  making  brief  references  to  the  proportions  and  growth 
of  the  tobacco  manufacturing  industry,  it  may  be  mentioned 
that  during  the  15  years  from  the  census  for  1899  to  that  for 
1914,  the  capital  of  this  industry  increased  from  about  $112,- 
000,000  to  $304,000,000,  or  172  per  cent,  establishments  with 
products  for  the  year  valued  at  less  than  $500  being  ex- 
cluded. The  average  number  of  wage  earners  increased 
from  133,000  to  179,000,  or  35  per  cent ;  the  wages  paid  dur- 
ing the  year  from  $48,000,000  to  $78,000,000,  or  62  per  cent ; 
and  the  gross  value  of  products  from  $264,000,000  to  $490,- 
000,000,  or  86  per  cent. 


By  JoH?.'   L.  CoBua,  Jr., 
Forcxt  Service. 

THE  old  frontier  has  gone,  never  to  return.  Over  west- 
bound trails,  where  once  the  sweating  mule  teams  of  the 
emigrants  plodded  slowly  along,  high-powered  touring  cars 
now  poke  their  fastidious  noses;  over  high  mountain  passes 
that  the  weary  pack  mules  of  hardy  trapper  or  prospector 
climbed  with  such  difficulty,  the  ubiquitous  "flivver"  chugs 
cheerfully  across  the  range.  The  last  frontier  is  no  more. 
The  bad  men  of  the  cow  towns  and  mining  camps  have 
doffed  their  "  chaps '  and  donned  overalls,  Thsy  have  put 
away  their  six-shooters  and  carry  monkey  wrenches  instead. 
No  longer  does  the  talk  concern  mavericks  and  steers  and 
roundups  and  outlaw  hoi-ses,  but  rather  spark  plugs,  cut- 
outs, cylinder  oil,  and  gas. 

In  the  National  Forests,  which  inchidc  much  of  the 
wildest  mountain  country  of  the  West  where  the  last  fron- 
tier made  its  final  stand,  good  roads  are  on  the  way,  where 
they  have  not  actually  arrived,  and  their  coming  will  make 
life  easier  for  thousands  of  people  in  the  little,  isolated  set- 
tlements which  have  heretofore  been  cut  off  from  comnumi- 
cation  with  the  outside  world. 
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Travel  has  always  been  slow  and  tedious  in  those  jxa 
tains.  When  the  Forest  Service  took  over  the  adminis 
tion  of  the  National  Forests  in  1905  the  biggest  hand 
with  which  it  had  to  contend  was  the  difficulty  of  get 
around  in  the  great  areas  that  had  been  placed  in  its  ( 
Many  of  the  Forest  boundaries  extended  down  to  the  ( 
country  of  the  foothills;  at  places  the  settlements  folio 
arable  valleys  back  into  the  mountains.  A  few  long-t 
eled  roads  picked  their  tortuous  way  through  low  ps 
across  the  ranges;  occasional  trails,  blazed  by  stockmei 
prospectors,  led  back  to  high  range  camps  or  lonely  mil 
claims.  Large  sections  of  the  Forest  country  bad  not  1 
mapped,  and  much  of  it  had  been  explored  only  by  wan 
ing  trappers  or  prospectors,  who  had  followed  well-^ 
game  trails,  and  left  only  an  occasional  blaze  to  mark 
way  they  had  gone.  Except  in  the  more  sparsely  timb 
country,  all  travel  off  the  well-beaten  ways  was  by  fee 
saddle  horse,  and  communication  between  outlying  sei 
ments  was  slow  and  uncertain. 

As  a  result  of  this  difficulty  of  travel  the  whole  worl 
the  Forest  Service  was  retarded.  Because  there  were 
roads  or  trails  over  which  men  and  supplies  could  be  tp 
ported  to  fight  them.  Forest  fires  often  burned  imopp< 
for  days,  or  even  weeks,  and  destroyed  millions  of  fee 
timber.  Administration  of  the  Forests  was  rendered  i 
cult  because  the  rangers  and  other  forest  officers  often 
to  travel  long  distances  over  roundabout  routes  to  at! 
to  trivial  routine  matters.  The  high  cost  of  packing  i 
plies  to  crews  at  work  in  remote  places  on  the  Forests 
heavily  into  the  available  money,  and  the  slowness  and 
certaintv  of  travel  and  communication  were  a  never-enc 
cause  of  delay  and  annoyance. 

It  required  no  master  mind  to  decide  that  the  opening 

of  ways  of  travel  and  communication  was  the  prime  es 

tial   for   a   successful,   businesslike   administration  of 

^'^rests.     Construction  of  trails  was  one  of  the  first  act 

•'-  ^  inaugurated,  and  even  wi^^h  the  limited  funds  avail 

he  work,  each  year  sn-       nv  projects  gradually  t 

'J^ng  ip^portant  vpll*^       •*"l  across  high  mountains  : 

.       -   "^li*.     ^fkP  yy-  "^  .  -^    w  cV|od  liorsc  beforc. 
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It  Tvas  soon  realized,  however,  tliut  trails  are  a  makeshift 
vhich  will  sene  onJy  so  long  as  the  volume  of  traffic  is  rel- 
atively light.  With  the  growth  of  business  on  the  Forests, 
the  rapid  settlement  of  the  agricultural  lands  within  and 
adjacent  to  them,  the  desire  of  the  settlers  fur  better  living 
conditions,  and  the  advent  of  the  automobile  there  arose  an 


Tbe  Cod;  Boat]  In  tb«  ShosbuD 
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live  under  primitive  conditions.  Roads  over  which  to  market 
the  products  of  their  farms  and  their  mines  are  the  first 
essential — ^I'oads  of  any  sort,  to  begin  with,  but  better  and 
better  roads  to  meet  the  increasing  traffic  as  time  goes  on. 

Distances,*  like  everything  else,  "ane' ererlagtingly  big  in 
the  West.  The  cost  of  even  j^lain  dirt  roads  in  easy  coiin- 
try  is  sure  to  run  high,  and  where  construction  is  difficult, 
as  it  usually  is,  road  building  is  an  expensive  undertaking: 
In  most  cases  the  counties  in  which  the  little,  isolated  OQm- 
munities  are  located  are  sparsely  settled  and  consequentlj  . 
hard  up  at  best;  and  added  to  this  is  the  fact  that  many 
of  them  have  a  large  percentage  of  their  area  included  in 
National  Forests  or  other  reservations  on  which  no  taxes 
can  be  levied.  Not  unnaturally,  therefore,  these  ooontieB 
look  to  the  Government  for  assistance  in  the  construction  of 
the  needed  roads. 

The  justice  of  their  claims  was  recognized  and  in  order 
to  compensate  them  for  the  loss  of  taxes  on  Govermnenit 
lands  Congress  provided  that  25  per  cent  of  all  receipts 
from  the  National  Forests  should  be  returned  to  the  coun- 
ties. As  a  further  help,  provision  was  made  that  an  addi- 
tional 10  per  cent  of  the  receipts  should  be  spent  for  roads 
and  trails  within  the  Forests,  and  the  funds  from  these 
sources  proving  inadequate  to  meet  the  constantly  increasing 
need,  $10,000,000,  available  at  the  rate  of  a  million  a  year, 
was  appropriated  by  section  8  of  the  Federal  aid  road  act 
in  1916.  Finally  in  February,  1919,  section  8  of  the  Post 
Office  act  made  available  $3,000,000  a  year  for  the  fiscal 
years  1919, 1920,  and  1921. 

With  tlie  money  provided  for  road  building  there  was  no 
trouble  in  finding  worthy  projects  upon  which  to  spend  it 
Not  only  was  there  need  for  new  roads  into  undeveloped 
territory,  but  also  for  repairs  and  relocation  of  existing 
roads,  many  of  which  had  been  used  since  pioneer  days. 
There  was  so  much  work  to  be  done  that  the  decision  as  to 
which  projects  should  be  undertaken  was  not  easy.  Each 
community  contended  that  its  needs  were  paramount.  Each 
advanced  supposedly  unanswerable  reasons  why  its  own 
project  should  be  built  without  delay.  Certain  projects  of 
obviously  great  importance  were  selected  and  considerable 
construction  done  from  1913  to  1916. 
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In  the  latter  year,  when  the  money  under  section  8  of  the 
Federal  aid  road  act  was  made  available,  the  necessity  of 
taking  a  long  look  ahead  to  determine  the  ultimate  road 


Travel  Bsb  Alwa;e  Been  DilBcult  Id  ibe  UouDtalDB  at  tbt  West, 
needs  of  the  Forests  became  apparent.     Steps  were  conse- 
qnently  taken  to  work  out  a  plan  of  road  development  for 
each  Forest  which  would  look  to  the  construction,  in  the 
order  of  their  relative  importance,  of  all  tiie  roads  needed 
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during  the  next  10  years.  These  pljins  have  been  completed 
and  are  brought  up  to  date  each  year.  Studies  are  made 
of  the  need  and  importance  of  each  project,  as  shown  by 
the  effect  it  will  have  upon  the  opening  up  of  the  National 
Forests  and  the  development  of  the  near-by  communities. 

In  order  to  obtain  the  maximum  results,  cooperation  on 
the  part  of  the  State  or  county  is  ordinarily  required,  but 
may  be  waived  in  exceptional  cases.  Such  cooperation  is 
usually  made  in  money,  but  in  many  localities  where  ready 
cash  is  scarce  the  settlers  often  find  it  easier  to  give  their 
work  or  that  of  their  teams  for  a  specified  period. 

All  projects  to  be  undertaken  are  selected  and  arrange- 
ments made  for  their  financing  by  the  Forest  Service.  Most 
of  the  larger  projects  are  constructed  under  the  supervision 
of  the  Bureau  of  Public  Roads.  On  the  smaller  projects  the 
entire  work  is  carried  out  by  the  Forest  Service. 

There  is  an  endless  variety  in  the  roads  under  construction 
and  those  to  be  built.  They  vary  all  the  way  from  shooting 
out  a  rocky  point  in  some  well  traveled  ix)ute  to  the  con- 
struction of  70-odd  miles  of  new  road.  On  some  of  them, 
in  the  more  sparsely  timbered  parts  of  the  Southwest,  con- 
struction will  be  largely  a  matter  of  ditching  and  crown- 
ing; on  others,  in  the  Northwest,  clearing  the  right  of  way 
alone  is  in  itself  a  big  job;  and  on  still  others  the  road  must 
be  blasted  out  of  solid  rock,  and  progress  must  be  counted 
almost  in  inches.  There  arc  roads  through  splendid  open 
stands  of  pine  that  follow  long  tangents;  there  are  others 
which  wind  in  and  out  of  narrow  canyons,  across  wind-swept 
ridges,  and  along  the  foot  of  towering  cliffs  to  gain  some 
distant  pass. 

The  needs  which  these  roads  will  meet  are  as  varied  as  the 

character  of  the  country  they  traverse.     Some,  like,  the 

Yaak  Valley  Project  in  the  Kootenai  National  Forest  in 

Montana,  will  connect  outlying  settlements,  until  now  de- 

Tendent  upon  a  narrow  trail,  with  their  supply  points  and 

iiarkets.    Others,  like  the  Trinity  River  and  Klamath  River 

roads  in  California,  will  form  links  in  through  routes  at 

/he  same  time  i^'^^X  they  give  scattered  ranches  an  outlet  for 

V'Av    )i">du(  '^       ^^'»  Bitterroot-Bighole  road  in  Montana 

'    ct.^  no&i>eron.s    communities,    each    particularly 

'^        ^Avuin  ^i»Hls  of  agriculture  and  each  needing  the 

<  o     •^'^»  '^^i*'*     '  ^*  ^1^  '^  •  ^  '=^,par«<^'Hl  by  high  mountains. 


t^n 
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A.  A  new  Road  Aloog  an  Old  Route.  Blewett  Paas  Project,  Waahlagton. 

B.  A  8bad7  Nook  oa  a  Forest  Road. 

C.  A  Camp  in  the  Uean  o(  tbe  UUU. 
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The  first  year  this  project  was  completed  more  than  500,000 
pounds  of  fruit  alone  was  hauled  from  the  Bitterroot  Valley 
into  the  Bighole  country. 

Practically  all  of  the  roads  will  open  up  to  tourists  large 
sections  which  have  heretofore  been  inaccessible  to  motor 
travel.  Some  roads  are  being  built  primarily  to  enable  the 
public  to  see  and  enjoy  the  beauties  of  the  mountain  forests. 
The  Laguna  Project  in  California  was  constructed  solely  for 
the  purpose  of  opening  an  attractive  area  in  the  Laguna 
Mountains  to  residents  of  the  Imperial  Valley,  where  during 
the  summer  months  the  heat  is  well-nigh  unendurable.  The 
Mount  Hood  Loop  in  Oregon  and  the  Ketchum-Clayton  road 
in  Idaho  will  each  allow  vacation  seekers  to  motor  into  sec- 
tions where  the  beauty  and  grandeur  of  the  mountains 
beggar  all  description. 

Many  of  the  roads  follow  long-traveled  routes  or  have 
a  close  association  with  local  history.  The  Fourth  of  July 
Canyon  road  follows  the  route  chosen  by  Capt.  John  MuUan 
on  his  expedition  from  Fort  Walla  Walla  to  Fort  Benton, 
then  the  head  of  navigation  on  the  Missouri  River.  The 
white  pine  tree  on  which  he  carved  the  date — July  4,  1861 — 
on  which  he  chose  the  route,  is  still  to  be  seen  a  short  distance 
to  the  side  of  the  new  road  which  has  replaced  the  original 
way.  The  blaze  and  the  lettering  are  as  distinct  as  on  the 
day  they  were  made. 

Over  the  route  of  the  Bitterroot-Bighole  road,  already 
mentioned,  Chief  Joseph  led  his  band  of  valiant  Nez  Perces 
in  his  endeavor  to  avoid  a  battle  with  the  whites.  At  the 
Bighole  battlefield,  to  which  this  road  leads,  he  was  over- 
taken and  attacked  by  the  regular  troops  and  a  few  volun- 
teers. After  the  surprise  of  the  first  attack,  however,  the 
whites  were  outgeneraled  by  the  wily  chief,  and  after  heavy 
losses  were  driven  into  a  small  gulch  and  surrounded.  They 
were  saved  from  annihilation  only  by  the  coming  of  the 
night.  The  Nez  Perces,  who  were  anxious  to  avoid  further 
fighting,  slipped  away  under  cover  of  darkness  and  began 
what  is  considered  one  of  the  ablest  retreats  in  military 
history,  for  the  pursuit  was  taken  up  a  few  days  later  by 
fresh  troops.  Encumbered  though  they  were  with  squaws, 
papooses,  and  household  goods,  Joseph's  superb  leadei'ship 
enabled  the  Indians  to  lead  troops  under  General  Miles  a 
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Tbe  Lure  of  the  Op»n  ttond. 
I*'!!'  Rond  la  Iho  MaClag. 

A  SunimiT  Camp  bj  the  Waysldf. 

' iti-ctchcd  over  hundreds  of  miles  and  that  ended 

•  i._.i  the  Indians  had  iilmost  reached  the  Canadian  line. 

■  ■'''♦on-Springerville  ro^d  in  Arizona  penetrates  the 

Kinr+t    j'   Gwnij'.t     iP'l    1>'S   band   of   Apaches, 


The  Open  Road  Through  the  A^ation's  Forests.        187 


A  Forest  Service  Travelers'  Reglstr;  Booth. 

The  ■■  Fourth  of  July  Tree,"  Marked  by  Capt.  John  Mullan,  July  4, 1861. 
"  FiBbctman'H  Luck  "  dd  a  National  Forest 

wlio  brought  terror  to  tlie  countryside  a  comparatively  few 
j'ears  ago. 

And  so  the  list  might  be  lengthened  indefinitely,  for  tliero 
is  romance  in  these  Forest  roads — the  romance  of  the  trapper, 
prospector,  Indian  fighter,  cowboy,  and  emigrant,  Foreacli 
has  trod  tlie  routes  that  these  roads  follow ;  each  has  done  Uie 
part  which  fate  assigned  to  him  and  then  passed  on;  each 
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has  made  it  easier  for  the  man  who  came  behind,  until  for 
many  years  there  has  been  no  part  of  our  West  where  men 
may  not  go  with  safety. 

Not  that  the  winning  of  the  great  mountain  region  is 
complete.  What  has  been  done  toward  building  roads  into 
the  National  Forests  is  hardly  a  beginning  of  what  is  needed 
to  make  these  great  public  properties  play  their  full  part 
in  the  Nation's  life.  The  roads  that  liave  been  built  and 
those  for  which  funds  are  in  sight  are  only  a  first  step. 
Many  years  must  pass  liefore  there  is  an  open  road  through 
all  the  Forests.    But  a  start  has  been  made ;  the  work  goes  on. 

The  old  West  has  gone,  never  to  return.  The  last  frontier 
has  passed.  New  roads  stretch  up  the  valleys  and  across 
the  passes.  At  night  perhaps  the  ghosts  of  Lewis  and  Clark, 
Carson,  Bridger,  Fremont,  and  all  the  others  on  the  long 
list  of  pioneers  who  heanl  the  whisper  and  "crossed  the 
range  to  see,"  watch  powerful  motor  cars  speed  along  tlie 
same  routes  over  which  they  toiled  so  painfully.  Do  they 
mourn  the  passing  of  the  last  frontier?  Not  they !  llather 
they  say  to  each  other  "  I  told  you  so,"  for  they  were  empire 
builders,  those  old  pioneers,  and  with  the  coming  of  the 
open  road  through  the  Forests  they  see  the  completion  of 
the  winning  of  the  West  of  which  they  dreamed. 


Hy  ALONZO  Enqleuert  Tayijjh, 
Assistant  to  the  Secretary  of  Agriculture. 

MUCH  has  been  written  concerning  the  influence  of  de- 
preciation o£  exchange  upon  the  manufacture  of  in- 
dustrial commodities  with  reference  to  domestic  consump- 
tion and  to  exportation.  To  the  extent  that  the  farmer  is 
engaged  in  productive  consumption,  the  influence  of  depre- 
ciation of  exchange  is  equally  obvious,  though  scarcely  sus- 
ceptible of  measurement.  But  the  agrarian  in  a  food-import- 
ing country,  under  circumstances  of  pronounced  depreciation 
of  currency,  is  placed  in  a  situation  of  particular  unstability. 
Agriculture  in  most  countries  of  Europe  lias  been  operated 
collectivistically  for  four  years.  The  peasant  lias  not  been  a 
free  agent.  To  a  greater  or  lesser  extent  he  has  been  com- 
pelled to  follow  an  official  program.  The  acreage  he  was 
to  cultivate  and  the  division  of  this  acreage  among  the  dif- 
ferent crops  were  prescribed.  In  particular,  the  acreage  to 
be  devoted  to  grains,  potatoes,  and  sugar  beets  was  marked 
out  by  program.  The  number  of  domesticated  animals 
that  tJie  peasant  could  keep,  the  degree  of  breeding,  and  the 
number  that  should  be  killed  each  year  were  regulated  by 
enactment.  Tlie  disposition  of  the  produce,  both  plant  and 
animal,  was  imder  strict  supervision,  including  the  food  of 
the  peasant's  own  family.  Prices  were  fixed  for  most  of  the 
products  of  tlie  soil  and  of  the  dairy  and  animal  husbandry. 
And  in  many  countries  the  articles  required  by  the  agricul- 
turist— seed,  machinery,  fertilizer,  containers,  and  fuels — 
were  priced  by  regulation.  In  short,  agriculture  was  col- 
lectivistically operated  except  for  the  risks,  which  were  left 
to  the  farmer.  It  was  necessary  to  set  prices  high  in  order 
to  secure  production,   with  the  result  that  everywhere  in 
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Europe  agriculture  has  been  unusually  profitable  during  the 
war.  In  addition  to^this,  the  European  peasant  has  been 
more  successful  in  escaping  taxation  than  the  industrial  pro- 
ducer; and  in  every  country  it  has  been  possible  for  him  to 
indulge  in  illicit  trade,  with  the  result  of  further  increment 
in  income.  As  against  this,  the  period  of  reconstruction  has 
placed  the  European  peasant  in  a  dilemma,  the  outcome  of 
which  neither  he  nor  the  governing  authorities  can  foresee. 
Illustrations  for  France  and  Germany  will  make  the  situa- 
tion clear. 

The  fixed  price  for  wheat  for  the  grower  for  the  crop  of 
1919  in  France  was  75  francs  per  quintal.  The  offer  of  this 
high  price  had  the  result  of  a  relatively  good  acreage,  but  the 
vield  was  low  on  account  of  unfavorable  weather.  The 
amount  of  wheat  available  for  consumption  during  the  year 
is  in  the  neighborhood  of  4,500,000  tons.  This  is  sold  to  the 
miller  for  55  francs  per  quintal.  This  20  francs  has  consti- 
tuted an  indirect  subsidy  of  bread  which  if  applied  to  the 
entire  crop  would  have  represented  900,000,000  francs, 
France  needs  to  import  in  the  neighborhood  of  two  and  a 
half  million  tons  of  wheat  if  she  is  to  maintain  anything  like 
the  prewar  consumption  of  bread.  Seven  million  tons  of 
wheat  must  be  considered  a  modest  intake  for  the  French 
people  when  the  relative  scarcity  of  other  foodstuffs  is  con- 
sidered. With  the  franc  worth  9  cents  in  international 
trade,  the  bushel  of  wheat  in  New  York  will  cost  the  French 
buyer,  in  terms  of  dollar  credits,  27  francs,  or  99  francs  per 
quintal.  The  cheapest  freight  rate  available  to  the  French 
importer,  who  must  charter  a  foreign  bottom,  is  a  little  over 
a  shilling  a  bushel.  Since  he  must  purchase  this  carriage 
with  the  depreciated  franc,  transportation  of  the  quintal 
from  New  York  to  a  French  port  will  cost  him  in  the  neigh- 
borhood of  11  francs,  bringing  the  total  cost  of  the  wheat  up 
to  110  francs  per  quintal.  This  wheat  is  also  sold  to  a  miller 
^t  55  francs  per  quintal.  The  state  subsidy  on  the  imported 
beat  would  amoimt  to  1,375,000,000  francs.  If  this  pro- 
i^iam  had  been  carried  out,  the  national  bread  subsidy  of 
France  during  the  crop  year  1919  would  have  reached 
he  appalling  figure  of  2,275,000,000  francs,  corresponding 
V  practif*«lly  55  ^^mn^c  )cr  capita.  Fortunately  for  the 
-F^iiro  ^-^    ^Va^i^*^    1    ->      tec^d^''  '^  Jn.nunrv.  1^19,  that  the 
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miller  must  pay  to  the  government  the  full  cost  of  the  wheat, 
whether  domestic  or  imported,  and  the  cost  of  bread  must 
rise  in  proportion. 

Germany  furnishes  the  second  illustration.  The  fixed 
price  for  wheat  of  the  crop  of  1919  was  330  marks  per  metric 
ton,  which  with  premiums  for  early  thrashing  was  expected 
to  bring  the  mean  price  to  about  360  marks.  Rye  was  priced 
a  little  lower.  The  crop  of  wheat  and  rye  is  supposed  to 
yield  a  millable  supply  of  9,000,000  tons,  sold  to  the  mills  at 
cost  There  is  a  bread  subsidy  in  Germany,  but  it  is  applied 
to  the  cost  of  the  finished  bread,  as  in  England,  and  not  to  the 
wheat  on  its  way  to  the  mill.  Germany  requires  2,000,000 
tons  of  wheat.  If  she  were  to  purchase  this  wheat  in  New 
York  with  dollar  credits,  secured  through  forced  sale  of 
German  marks  at  2  cents,  the  wheat  would  cost  4,400  marks 
per  ton.  She  must  also  purchase  ocean  carriage  at  2  cents 
per  mark ;  so  that  with  transportation  added  the  ton  of  wheat 
would  cost  her  in  Hamburg  in  the  neighborhood  of  5,000 
marks.  Now  as  a  matter  of  fact  the  food  controller  is  not 
securing  the  wheat  from  the  peasants  for  360  marks;  he  is 
paying  all  the  way  from  700  to  1,000  marks  per  ton,  because 
the  peasant  also  figures  on  the  depreciated  mark,  and  the 
government  is  not  in  position  to  coerce  the  peasant  into  de- 
livery of  the  grain  at  the  price  in  marks  fixed  before  the 
armistice.  But  at  a  thousand  marks  per  ton  for  domestic 
wheat  the  imported  wheat  is  still  5  times  as  expensive  as 
the  domestic  grain. 

I  have  selected  American  wheat  as  the  illustration,  assum- 
ing the  price  to  be  identical  with  the  world  price.  As  a  mat- 
ter of  fact,  when  the  freight  rates  are  equalized  for  the 
different  parts  of  the  world  concerned,  the  distant  wheat- 
exporting  nations  can  lay  down  wheat  in  the  world  market 
for  something  like  10  cents  a  bushel  below  the  figure  result- 
ing from  the  fixed  price  to  the  American  grower. 

A  wide  difference  in  price  between  imported  and  domestic 
wheats  creates  for  the  government  of  the  country  concerned 
urgent,  delicate,  and  precarious  problems  in  the  direction 
of  both  consumer  and  producer.  If  the  imported  wheat  is 
sold  at  its  cost  price,  it  is  beyond  the  reach  of  the  poorer  or 
even  middle  classes.  If  it  is  sold  at  the  price  of  domestic 
wheat,  this  necessitates  a  huge  subsidy  in  the  form  of  paper 
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money  that  prospectively  will  one  day  have  to  be  redeemed 
at  a  much  higher  rate.  Printing  paper  money  to  make  food 
less  dear  for  more  or  less  unemployed  masses  represMits  an 
appalling  violation  of  the  first  principles  of  economics  in 
the  administration  of  national  fiscal  affairs.  But  the  gov- 
ernment may  not  be  strong  enough  to  resist  the  economically 
evil  temptation.  One  must  fully  evaluate  the  urgency  of 
such  a  situation  in  order  justly  to  appreciate,  and  not  con- 
demn though  not  condone,  the  frantic  efforts  now  being  made 
by  Europeans  to  purchase  wheat  on  credit.  Taking  the  ar- 
bitrary import  figure  of  14,000,000  tons  of  wheat,  that  before 
the  war  cost  Europe  approximately  $600,000,000,  this  could, 
during  the  month  of  January,  have  been  purchased  for  use 
in  Europe  in  terms  of  gold  for  about  $1,500,000,000.  But 
in  terms  of  depreciated  currency,  in  the  amounts  required 
by  each  importing  nation  and  calculated  at  the  current  rates 
of  exchange  of  that  month,  the  cost  would  have  been  over 
$4,000,000,000,  in  terms  of  par.  From  the  point  of  view  of 
the  consuming  population,  comparison  of  the  three  figures 
(600-1500-4000)  illustrates  that  the  problem  is  for  the  gov- 
ernment concerned  crucial  and  critical. 

From  the  standpoint  of  the  wheat  grower  in  the  import- 
ing country,  however,  the  problem  is  just  as  critical,  though 
not  so  crucial  in  the  immediate  sense.  The  government  con- 
cerned must  decide  between  fixing  a  price  for  the  new  crop 
of  wheat  and  setting  the  market  free.  If  the  market  is  set 
free,  the  price  of  home-grown  wheat  in  the  particular  country 
will  tend  to  rise  to  the  price  of  foreign  wheat.  If  a  fixed 
price  is  to  be  established,  this  must  be  such  as  to  convince  the 
peasant  that  it  will  offer  an  adequate  remuneration  in  view 
of  the  high  prices  that  he  must  pay  for  everything  on  ac- 
count of  inflation  of  currency.  The  largest  acreage  would 
probably  be  obtained  by  setting  the  market  free.  To  what 
extent,  if  at  all,  the  price  of  home-grown  wheat  would  be 
higher  with  a  free  market  than  in  the  case  of  a  fixed  price, 
f  that  price  were  high  enough  to  insure  anything  like  the 
oame  acreage,  is  something  that  no  one  in  Europe  will  ven- 
'nre  to  answer.     Yet  an  answer  must  be  attempted  and  a 

flicy  defined  in  one  direction  or  another. 

R'm    Tip  gnycT^^'^Tif  ■»'^»i/»Arnpfl  ^h**  ▼^^obl'^m  Centers  about 
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(1)  The  depreciation  of  currency,  to  which  the  price  of 
the  imported  article  is  directly  (or  more  than  directly)  pro- 
portional. 

(2)  The  -elevated  prices  of  domestic  commodities. 

(3)  The  wage  level  of  the  workers. 

Now  while  the  price  level  of  a  domestic  article  tends  to 
rise  whenever  the  imported  article  appears  in  the  market, 
it  can  not  in  fact  attain  the  level  of  the  price  of  the  im- 
ported article  when  the  depreciation  of  exchange  is  pro- 
found. On  the  other  hand,  the  sympathetic  rise  in  the  price 
of  the  domestic  article  toward  the  level  of  the  imported  arti- 
cle will  still  be  very  marked  when  considered  in  connection 
with  the  buying  power  of  the  mass  of  consumers.  The  wage 
curve  in  continental  Europe  has  lagged  far  behind  the  curve 
of  cost  of  commodities,  for  the  simple  reason  that  unemploy- 
ment is  widely  prevalent,  owing  to  palsy  of  industry,  dis- 
organization of  transport,  lethargy  in  the  working  classes, 
and  timidity  among  entrepreneurs. 

Naturally  the  standard  of  living  has  fallen  greatly,  in 
many  countries  to  such  an  extent  that  the  death  rate  has 
risen.  It  is  a  fair  statement  to  make  for  Germany  in  De- 
cember, 1919,  that  wages  were  2  or  3  times  the  prewar  level, 
domestic  commodities  (except  where  subsidized)  5  times  the 
prewar  level,  and  foreign  commodities  when  purchased  at 
current  rates  20  times  the  prewar  figure.  In  the  summer  of 
1919  in  Vienna  the  writer  saw  imported  flour  advertised  for 
sale  in  a  shop  window  at  what  amounted  to  62  times  the  pre- 
war price  of  Austrian  flour !  Accepting  the  figures  stated  for 
Germany  as  the  basis  of  discussion,  if  the  German  peasant 
could  sell  his  wheat  for  5  times  the  prewar  price  and  pay 
not  over  3  times  the  prewar  price  for  labor  and  not  more 
than  5  times  the  prewar  price  for  the  ordinary  commodities, 
including  machinery  and  fertilizer,  it  would  seem  as  though 
such  a  fixed  price  ought  to  be  regarded  as  sufficient.  But  on 
the  one  hand,  the  peasant  fears  that  he  will  sell  at  a  time 
when  the  mark  is  worth  less  than  it  is  now ;  and  on  the  other 
hand  he  sees  no  reason  why  his  wheat  should  be  priced  so 
much  below  that  of  imported  wheat.  The  German  peasant, 
of  course,  does  not  understand  the  operations  of  interna- 
tional exchange.  He  merely  compares  the  two  prices  and  is 
dissatisfied.    When  in  the  summer  of  1919  German  bacon  sold 
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in  the  shops  for  60  cents  while  American  bacon  sold  for  $2.80 
(par  prices)  the  most  violent  dissatisfaction  was  provoked 
in  the  peasant.  The  natural  temptation  of  the  peasant  to 
sell  his  produce  through  illicit  traffic  is  greatly  exaggerated 
by  wide  contrast  between  the  sales  price  of  domestic  and 
imported  foodstuffs.  Striking  contrasts  in  prices  tend  every- 
where to  social  unrest. 

But  this  is  not  all.  The  situation  presents  one  further  un- 
fortunate angle.  The  peasant  has  reached  the  point  in  con- 
tinental Europe  when  price  in  terms  of  currency  holds  for 
him  a  steadily  diminishing  interest,  because  he  can  do  so 
little  with  the  currency  after  he  gets  it.  What  the  peasant 
wants  is  commodities,  not  money.  In  the  present  Boumania 
and  in  the  Kingdom  of  the  Serbs,  Croats,  and  Slovenes  are 
2,000,000  tons  of  wheat  that  could  be  regarded  as  exportable 
surplus  if  market  conditions  were  normal.  These  peasants 
do  not  wish  lei  or  dinar  or  crown,  or  even  lire  or  franc ;  they 
wish  shoes,  clothing,  hardware,  corrugated  iron,  agricultural 
machinery,  cloth,  harness,  and  other  commodities  essential  to 
their  work  and  existence.  This  is  more  or  less  true  of  every 
nation  in  Europe  except  the  United  Kingdom,  Scandinavia, 
Holland,  Switzerland,  and  Spain,  though  of  course  in  France 
and  Italy  to  a  much  less  extent  true  than  in  Germany  or 
Poland.  But  it  is  everywhere  a  fact  that  the  peasant  mea- 
sures money  by  the  facilities  of  his  local  market ;  he  estimates 
price  by  what  he  can  buy  in  the  local  market.  In  the  ab- 
sence of  commodities  price  has  little  attraction.  The  peasant 
knows  there  is  no  use  in  hoarding  paper  money;  and  he  is 
also  beginning  to  realize  that  for  the  immediate  present  there 
would  not  be  much  more  use  in  hoarding  gold.  Peasants  in 
Southern  Eussia  have  been  known  to  refuse  gold  for  wheat 
and  insist  on  commodities  instead,  simply  because  they 
realized  that  the  possession  of  commodities  was  a  source  of 
strength  and  the  possesssion  of  gold  a  source  of  weakness* 

These  factors  had  not  become  sufficiently  clear  at  the  time 
-r  *he  fall  planting  of  grain  in  Europe  in  1919  to  have 
^Aci'ted  a  positive  influence  upon  the  Government  or  the 
.OTP  'oTi  Oqocac  But  they  are  exerting  a  positive  influence 
..  '.  .V  •  \nd  r^or^^-^riTiance  of  agriculture  at  the  time 
..rf.      ir,,-,      ilflnfmjLi     .r  1^00      ^x)f\    hey  will  exert  a 
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still  greater  influence  at  the  time  of  the  planting  of  wheat 
and  rye  in  the  fall  of  1920. 

Inversely,  the  same  problem  confronts  the  producer  in  the 
exporting  nations.  If  the  wheat  growers  in  Canada,  the 
Argentine,  and  Australia,  whose  markets  lie  largely  outside 
of  domestic  consimiption  in  their  own  coimtries,  have  to  face 
selling  grain  to  distant  importing  nations  whose  currencies 
vary  from  10  to  40  per  cent  of  normal  buying  power,  they 
will  not  be  encouraged  to  plant  large  acreages.  If,  on  the 
other  hand,  they  believe  that  the  sale  of  the  exportable  sur- 
plus in  each  country  stands  a  good  chance  of  being  accom- 
plished through  the  extension  of  credits  so  that  the  import- 
ing nations  can  purchase  at  the  gold  price,  they  may  be 
tempted  to  plant  large  acreages.  And,  naturally,  the  domes- 
tic prices  in  these  countries  will  be  influenced  by  the  buying 
power  of  the  importing  nations  of  Europe.  There  is  no 
scarcity  of  commodities  in  the  wheat  exporting  countries; 
it  is  merely  a  question  of  price.  But  the  high  prices  of 
commodities  that  the  wheat  grower  must  purchase  make 
him  pause  when  he  considers  the  acreage  he  is  to  plant  to 
a  crop,  the  largest  part  of  which  must  find  a  market  abroad 
imder  conditions  rendered  so  unstable  by  depreciation  of 
currency  as  to  lie  outside  of  any  estimate  of  probability. 
In  the  final  analysis,  one  can  not  sell  unless  one  buys,  and 
this  holds  even  for  foodstuffs  essential  to  continued  exist- 
ence. And  the  farmer,  like  the  manufacturer^  may  reach 
the  place  where  he  must  decide  between  selling  on  credit 
and  contracting  his  plant. 

Lastly,  the  grain  grower  in  Europe  and  in  the  grain- 
exporting  nations  of  the  world  is  faced  with  the  necessity  of 
return  to  the  normal  practices  of  agriculture.  Everywhere 
has  occurred  a  break  in  the  customary  rotation,  diversifica- 
tion has  not  been  maintained,  fertilizer  has  ,been  lacking,  and 
cultivation  has  been  ineflSciently  done.  In  a  word,  during 
the  last  five  years  the  soil  has  been  exploited,  not  developed. 
A  return  to  the  development  of  the  soil  is  everywhere  the 
order  of  the  day.  But  correct  agriculture  is  one  thing  in 
a  normal  world,  where  returns  can  be  foreseen.  It  is  a 
totally  different  thing  in  an  abnormal  world,  where  the 
farmer  fears  that  correct  agricultural  practice  may  result 
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in  large  immediate  loss  or  at  least  in  failure  to  secure  large 
immediate  gain.  Correctly  analyzed,  the  situation  with  the 
producers  in  the  importing  nations  of  Europe  and  in  ttie 
exporting  nations  of  the  world  are  the  reverse  sides  of  the 
same  problems.  And  it  is  clear  that  until  the  agriculture 
of  Europe  can  become  normal  in  technique  and  economics, 
agriculture  nowhere  in  the  world  will  be  normal  in  tech- 
nique or  economics. 


■^■■^^■■^■■^^■^^■■'^■■t  in  building  up  large  herds 
of  domestic  animals  bid  fair  to  continue  even  imdcr  nor- 
mal conditions.  Economic  facts  point  to  the  necessity  for 
continued  increased  production  of  meat-producing  animals, 
and  fanners,  realizing  that  swine  growing  is  perhaps  the 
most  profitable  phase  of  live-stock  production,  have  given 
particular  attention  to  the  improvement  of  their  swine  herds. 
They  have  selected  for  breeding  purposes  a  better  quality  of 
Etock,  in  point  of  prolificacy  and  marketable  variety.  They 
have  been  quick  to  recognize  and  adopt  the  type  which  brings 
the  greatest  and  quickest  returns  for  money  invested,  and  i 
their  activities  in  that  respect  have  been  amply  rewarded. 
The  number  of  hogs  on  farms  of  the  country  January  1, 1919, 
totaled  75,587,000  according  to  the  Bureau  of  Crop  Estimates. 
At  an  average  valuation  of  $22.04  per  head,  by  the  same 
authority,  that  number  of  swine  represented  an  item  of  na- 
tional wealth  amounting  to  $1,665,837,480. 

An  industry  of  such  magnitude  must  have  ample  protec- 
tion against  possible  losses  and  reverses.  As  a  national  asset 
it  calls  for  the  united  action  of  State  and  Federal  authorities 
in  the  adoption  of  means  for  safeguarding  the  investments 
and  interests  of  those  whose  revenues  are  derived  chiefly 
from  this  source  as  well  as  to  protect  the  food  supply  of  the 
general  public.     With  this  realization,  the  Department  of 
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Agriculture  is  continuing  its  efforts  to  control  the  most  dan- 
gerous factor  in  swine  production — hog  cholera. 

With  the  available  funds  at  hand  assistance  has  been  ex- 
tended to  the  various  States  in  which  the  extent  of  hog  rais- 
ing justifies  the  expenditure.  In  return  it  is  expected  that 
State  authorities  will  endeavor  to  lend  a  full  measure  of  co- 
operation, at  least  in  matching  the  Federal  help  with  the 
same  amount  of  funds,  by  applying  quarantine  and  enforc- 
ing rules  and  regulations  necessary  to  restrict  the  movement 
of  infected  animals,  by  the  proper  disposal  of  hogs  dying 
from  cholera,  and  by  the  cleaning  and  disinfecting  of 
premises. 

LESS  HOG  CHOLERA  IN  SWINE  MARKETED. 

The  work  already  accomplished  in  the  reduction  of  losses 
from  cholera  and  the  placing  of  the  swine  industry  on  a  safe 
and  sound  basis  is  a  matter  of  record.  The  following  strik- 
ing figures  show  the  number  of  hogs  found  affected  with  that 
disease  and  destroyed  as  unfit  for  food  at  the  various  slaugh- 
tering establishments  under  Federal  inspection  within  the 
last  five  years.  During  the  year  ended  June  30,  1914,  the 
period  of  the  last  heavy  outbreak  of  cholera,  116,107  hogs 
were  condemned  at  Federally  inspected  establishments 
throughout  the  country.  That  year  marked  the  beginning 
of  systematic  efforts  by  the  department,  in  cooperation  with 
State  authorities,  to  suppress  and  control  hog  cholera.  The 
following  year  the  number  of  hogs  found  at  these  centers  and 
condemned  at  ante-mortem  and  post-mortem  inspections  on 
account  of  cholera  dropped  to  108,955.  For  the  fiscal  year 
1916  the  number  was  reduced  to  75,894;  in  1917  to  39,519;  in 
1918  to  24,721 ;  and  in  1919  to  26,316,  showing  a  reduction  of 
over  77  per  cent  in  the  five  years.  The  condemnations  in 
1919,  though  more  numerous  than  in  1918,  were  a  smaller 
percentage  of  the  hogs  slaughtered. 

As  stated  in  previous  publications,  the  ultimate  object  of 
the  work  is  the  complete  eradication  of  hog  cholera.  How- 
ever, many  factors  have  retarded  progress.  Errors  both  of 
omission  and  of  commission  have  impeded  efforts  to  eradicate 
the  disease  from  American  farms.  That  outbreaks  have  been 
promptly  suppressed  and  controlled  generally  is  regarded 
as  encouraging,  considering  that  at  the  beginning  of  the 
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campaign  some  commimities  had  but  a  scant  knowledge  of 
the  ways  m  which  the  infection  was  spread,  had  little 
conception  of  the  nature  of  the  ailment,  took  no  precau- 
tion to  avoid  exposure,  and  had  a  prejudice  against  the 
serum  treatment.  In  many  cases  even  distrust  of  the  activi- 
ties put  forward  was  evident.  These  handicaps  have  been 
overcome,  but  others  remain  to  be  met.  The  success  of  the 
work  depends  largely  on  the  measure  of  cooperation  ex- 
tended by  State  agencies,  live-stock  producers  and  dealers, 
and  practicing  veterinarians.  Among  the  problems  still  in- 
completely solved  and  which  need  special  attention  are :  The 
failure  or  relaxation  on  the  part  of  those  farmers  and  officials 
concerned  to  observe  prescribed  methods  to  prevent  the  in- 
troduction and  spread  of  infection ;  the  lack  of  restriction  in 
the  traffic  in  infected  animals;  the  improper  disposal  of  hogs 
having  died  of  cholera;  the  aversion  on  the  part  of  owners 
of  infected  premises  to  clean  and  disinfect ;  the  promiscuous 
use  of  hog-cholera  virus  in  the  treatment  of  the  disease  by 
irresponsible  or  incompetent  individuals;  and  the  sale,  pur- 
chase, and  transportation  of  cholera  hogs  by  unscrupulous 
dealers.  All  these  things  will  have  to  be  met  either  by  laws, 
rules,  and  regulations  or  through  voluntary  action  based  on 
a  mutual  understanding  in  order  to  obtain  that  full  measure 
of  cooperation  essential  for  the  complete  extermination  of 
hog  cholera. 

GARBAGE  FEEDING  AND  STOCKER  HOGS. 

The  extensive  use  of  garbage  as  a  feed  for  hogs  and  the 
large  number  of  swine  being  shipped  back  to  farms  from 
public  stockyards  to  be  finished  for  market  have  been  sources 
of  much  difficulty  in  the  control  of  hog  cholera.  When 
the  feeding  of  garbage  is  carried  on  in  isolated  locations, 
losses  from  cholera  have  not  been  very  extensive,  especially 
when  the  lots  were  well  fenced  and  the  animals  had  received 
the  immunizing  treatment.  All  such  places,  however,  are 
considered  infected  centers,  and  farmers  and  swine  owners 
in  the  vicinity  should  be  on  guard  to  prevent  infection  be- 
ing introduced  from  those  sources  to  their  premises.  To 
safeguard  against  possible  losses,  herds  of  hogs  on  farms 
within  a  certain  radius — usually  about  5  miles — should  be 
kept  immunized  against  cholera  at  all  times.     Under  this 
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method  of  hog  feeding,  however,  much  trouble  has  developed 
from  individuals  who  have  undertaken  to  raise  hogs  on  a 
small  scale  on  a  portion  of  a  farm  or  in  suburban  sections. 
Such  efforts  have  been  made  without  proper  equipment  and 
the  hogs  fed  were  not  immunized.  The  results  have  been, 
in  many  instances,  the  loss  of  animals,  the  creating  of  infec- 
tion centers,  and  the  spread  of  cholerr..  When  fed  to  swine 
not  given  the  cholera-preventive  treatment,  garibage  should 
first  be  thoroughly  cooked,  for  the  reason  that  pork  trim- 
mings in  the  garbage  may  carry  hog-cholera  virus,  though 
there  are  certain  drawbacks,  from  the  standpoint  of  nourish- 
ment, when  ordinary  mixed  garbage  is  cooked.  Simultane- 
ous inoculation  to  make  the  animals  immune  to  cholera,  there- 
fore, is  advised  as  the  best  protection  for  garbage-fed  swine. 
The  practice  of  shipping  feeder  hogs  back  to  the  farms 
from  public  stockyards  has  been  another  source  of  anxiety 
to  those  engaged  in  controlling  hog  cholera.  Although  such 
animals  receive  the  preventive  treatment  at  the  point  of 
origin,  the  handling,  loading,  and  shipping  inmiediately 
after  the  treatment — also  the  long  distance  hauled,  the  ex- 
posure to  bad  weather  conditions,  aud  other  factors  un- 
known— ^have  in  some  instances  interfered  with  the  degree  of 
immunity  acquired.  At  certain  dates  after  reaching  desti- 
nation some  of  these  hogs  have  become  susceptible  and  de- 
veloped cholera,  and  in  many  cases  before  the  ailment  was 
recognized  and  properly  treated  severe  losses  have  occurred, 
not  only  in  the  shipments  but  in  the  herds  originally  on  the 
farms.  New  stock  should  in  all  cases  be  kept  apart  from  the 
hogs  already  on  the  premises,  the  animals  should  be  closely 
watched,  and  if  evidence  of  disease  appears  the  services  of 
some  one  competent  to  make  a  correct  diagnosis  and  to  give 
the  proper  assistance  should  be  promptly  secured. 

THE  MONEY  VALUE  OF  SANITATION. 

'Vith  all  the  information  disseminated,  the  demonstrations 

iiven,  and  the  knowledge  of  cholera  broadcasted,  there  still 

»^^«ts  a  lack  of  cooperation  in  the  cleaning  and  disinfecting 

f  infected  premises.    This  is  due,  no  doubt,  to  the  security 

'  ^^  +he  oTvner  of  hogs  '^    He  use  of  antihog-cholera  senun. 

-..  If   -^^  '=''^(  irity  ir    V-  1  founded,  but  should  this  at- 

,.  .fi.    \c%n^.,      /.    ^   .-  QT>-  "^orrnp-  ?  oTi'l  stock  raisers  de- 
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pend  solely  on  the  serum  treatment  for  protection,  the  coun- 
try will  remain  with  a  perpetual  source  of  infection,  and  the 
use  of  millions  and  millions  of  cubic  centimeters  of  an  ex- 
pensive product  will  be  necessary  each  year,  adding  materi- 
ally to  the  cost  of  production,  In  1918,  figuring  at  a  low 
estimate,  approximately  $5,280,000  worth  of  serum  was  pro- 
duced, all  of  which,  plus  the  cost  of  administering  it,  was 
paid  by  American  farmers.  Even  with  that  high  legitimate 
expense  there  occurred  a  loss  of  over  2,000,000  hogs  from 
cholera.  Wliile  this  is  a  pronounced  reduction  in  the  number 
of  hogs  lost  in  previous  years,  the  monetary  loss,  owing  to 
the  high  value  of  the  animals,  still  amounted  to  more 
than  $60,000,000.  Truly,  this  is  an  unwarranted  waste, 
particularly  in  these  times  of  reconstruction,  when  economy 
should  be  the  watchword.  A  few  days  each  year  of  scraping, 
cleaning,  and  disinfecting  buildings,  pens,  and  small  lots 
to  which  hogs  have  access  will  be  time  well  spent  and  also 
will  add  much  to  the  efforts  being  made  to  reduce  the  pre- 
ventable losses. 

FAKE  REMEDIES  FOR  HOG  CHOLERA. 

Numerous  mixtures  and  combinations  of  drugs  and  chemi- 
cals are  still  being  offered  to  the  public  and  represented  as 
being  cures  for  hog  cholera.  These  remedies  vary  greatly 
in  appearance  and  consistence.  Some  are  powders  and 
others  are  sold  in  a  liquid  form.  Many  different  drugs  and 
chemicals  are  used  in  compounding  these  so-called  hog- 
cholera  cures.  Sulphur,  charcoal,  black  antimony,  common 
salt,  arsenic,  and  Glauber's  salt  are  not  infrequently  used, 
and  even  the  ordinary  coal-tar  dips  have  been  represented 
and  sold  as  being  effective  cures  for  this  disease.  Tests 
properly  conducted  have  uniformly  shown  these  so-called 
remedies  to  be  valueless  as  cures  for  hog  cholera.  Usually 
before  fake  remedies  are  discovered  and  excluded  from  the 
.narket,  however,  many  farmers  are  victimized. 

Oftentimes  home  remedies  are  used  by  hog  raisers  with 
he  honest  conviction  that  cholera  has  been  cured  or  avoided 
)y  their  use.  An  employee  of  the  department  stationed  in  a 
Southern  State  some  years  ago  discovered  several  kinds  of 
>omp  applications  being  used  for  the  disease,  such  as  turpen- 
1...     vo    inri  fnhflppo  iyioer  and  oTi  opft  occasion  was  confi- 
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dentially  informed,  as  a  favor,  that  as  a  preventive  treat- 
ment the  only  infallible  agent  was  "  skunk  meat."  The  in- 
formant very  modestly  denied  himself  any  credit  for  the  dis- 
covery. He  narrated  that  when  a  boy  he  had  gone  hunting, 
and  returned  home  with  a  skunk.  Fearing  the  just  wrath  of 
his  father  for  his  acquisition  he  promptly  skinned  the  ani- 
mal, secreted  the  pelt,  and  threw  the  carcass  in  the  hog  lot, 
where  it  was  quickly  devoured  by  the  hogs.  Lo  and  behold! 
cholera,  which  had  been  rampant  on  that  farm  and  had 
caused  severe  losses  in  previous  years,  disappeared,  and  never 
had  another  case  of  the  ailment  developed  on  those  premises. 
It  took  a  lengthy  and  tactful  talk  to  convince  the  old 
gentleman  that  his  conclusions,  though  honestly  drawn,  were 
of  no  weight  and  that  his  remedy  was  just  as  worthless  as  all 
the  other  home  remedies.  It  was  pointed  out  that  either  the 
disease  existing  had  been  incorrectly  diagnosed,  or  if  cholera 
was  actually  prevalent  it  had  run  its  course,  and  that  the 
feeding  of  skunk  meat  or  any  other  of  these  so-called  cures 
could  have  no  effect  whatever  in  preventing  or  curing  hog 
cholera. 


One  Slethwl  by  Which  Hog  Cholera  May  Be  Spread. 

Hogs  In  ruDDlQg  streams  mar  be  Infected  from  farms  upstream. 
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In  the  early  days  of  seruni  production  many  instances 
were  found  where  "substitute"  blood  had  been  sold  and 
used  to  immunize  herds  of  swine.  In  one  case  where  an  in- 
spector was  called  to  investigate  the  cause  of  hog  losses  on  a 
farm  he  was  told  that  the  existing  disease  could  not  bo 
cholera,  as  the  animals  had  been  treated  with  "  serum  blood  " 
two  weeks  before.  As  the  herd  showed  positive  evidence  of 
cholera,  inquiries  brought  out  the  fact  that  the  farmer  had 
been  the  victim  of  unscrupulous  practice  resorted  to  for 
money.  Among  other  questions  the  owner  was  asked  if  he 
thought  the  serum  used  was  fresh  and  potent,  to  which  he 
quickly  replied  that  it  could  not  be  any  fresher,  as  it  had 
been  drawn  from  a  mule  and  injected  into  the  hogs  at  once. 
And  he  added :  "  She's  the  healthiest  mule  on  my  farm."  Of 
course,  the  blood  taken  from  the  mule-  was  of  no  more  value 
as  a  serum  than  water  taken  from  the  well. 

The  moral  has  been  told  repeatedly.  There  is  no  recogf- 
nized  preventive  treatment  for  the  disease  except  the  anti- 
hog-cholera  serum  properly  administered  and  followed  by 
judicious  care  of  the  animals  after  the  inoculation.  This, 
coupled  with  the  quarantine  of  infected  premises,  the  isola* 
tion  of  sick  hogs  and  newly  purchased  stock,  the  burning  of 
dead  ones,  and  thorough  cleaning  and  disinfecting  of  swine 
quarters,  will  in  time,  if  generally  adopted,  bring  us  to  the 
goal  we  have  set — the  extermination  of  hog  cholera. 


By  Bmaufobd  Knafp, 
Chief.  Office  of  Extension  Worh  in  the  Sovth. 

TWO  distinct  and  somewhat  different  things  are  now  bein 
described  under  the  general  term  "  demonstrations : " 

(a)  An  act  performed  b;  an  extension  worker  with  his  own  hands  1 
Illustrate  an  agrlcnltnral  or  home  economics  practice  In  tt 
presence  of  persons  who  are  expected  to  acquire  the  Informi 
tlon. 

<6)  An  act  or  series  of  acts  in  the  production  or  sale  of  a  fan 
product  performed  by  a  farmer,  or  some  member  of  his  famll; 
on  his  own  place,  or  by  a  communltj-,  or  group  of  farmers,  < 
members  of  their  families,  for  the  purpose  of  perfecting  thes 
selves  In  improved  agricultural  practices,  and  at  the  same  tin 
jissisting  others  to  acquire  the  same  information. 

Tlie  difference  lies  in  the  fact  that  the  first  class  of  demoi 
strations  is  by  the  person  giving  the  information;  and  th 
latter  class,  and  much  the  more  important  of  the  two,  is  b 
the  person  acquiring  the  information. 

Of  all  types  and  kinds  of  demonstrations,  by  far  the  moi 
difficult  are  those  in  cooperative  marketing  and  the  pui 
chase  of  supplies.  Such  demonstrations,  as  we  shall  se 
later,  should  always  fall  within  the  -second  type  describe 
above.  They  involve  large  undertakings,  business  skill  an 
experience,  and  a  fund  of  knowledge  beyond  that  necessar 
for  the  ordinary  demonstration  of  a  purely  productive  chai 
Bcter.     They  call  for  a  very  high  quality  of  leadership  o 
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the  part  of  the  extension  worker.  To  influence  a  group  of 
men  to  organize,  to  take  personal  and  collective  responsi- 
bility, to  decide  important  business  matters  intimately  con- 
nected with  their  collective  and  individual  gain  or  loss,  and 
to  have  the  entire  undertaking  result  ultimately  in  the  true 
spirit  of  cooperation  and  in  good  business  methods  and 
successful  operation,  is  a  very  difficult  undertaking.  Such 
demonstrations  are  the  real  challenge  to  county  agents  and 
specialists  in  marketing.  The  very  difficulty  of  the  task 
constitutes  one  of  its  attractive  features. 

From  the  very  beginning  of  the  demonstration  work  in 
the  South,  county  agents  and  those  who  have  supervised 
their  activities  have  felt  impelled  to  deal  with  the  important 
problems  of  marketing  and  purchasing  of  supplies.  In  fact, 
almost  every  real  demonstration  has  involved  something  of 
a  marketing  problem.  In  writing  up  the  results  of  a  5-acre 
demonstration  in  corn,  invariably  the  county  agents  and 
those  interested  in  the  demonstration  set  down  the  sale  of 
the  crop  and  the  profit  per  acre  as  the  index  of  its  success. 
Com  club  and  pig  club  boys,  canning  and  poultry  club  girls, 
have  always  been  taught  to  sell  their  product,  either  indi- 
vidually or  collectively.  Most  demonstrations  which  in- 
volve the  production  of  crops  or  live  stock  are  incomplete 
until  the  product  has  been  marketed  and  the  entire  financial 
undertaking  successfully  finished. 

RELATION  OF  COUNTY  AGENTS  TO  MARKETING  DEMON- 
STRATIONS. 

County  agents  and  specialists  in  marketing  are  employed 
as  public  officers,  and  their  salaries  are  paid  in  part  from 
funds  of  the  United  States  Department  of  Agriculture,  part 
from  the  State  college  of  agriculture,  and  part  from  some 
source  within  the  county.  The  county  fund  is  frequently 
used  by  the  agricultural  college  as  an  offset  to  Smith-Lever 
funds.  The  majority  of  such  county  funds  are  appropriated 
by  the  county  taxing  body  and  are  therefore  public  funds. 
That  they  may  be  in  some  cases  otherwise  obtained  does  not 
vary  the  rule,  because,  as  stated  above,  such  other  funds  are 
generally  used  as  an  offset  and  are  therefore  subject  to  the 
same  rules  as  other  public  funds,  for  such  they  become  on 
account  of  their  use. 
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Such  public  officers  in  extension  work  are  employed  to 

sseminate  among  the  people  useful  and  practical  infor- 

ition  on  subjects  relating  to  agriculture  and  home  eco- 

mics  and  to  encourage  the  adoption  of  the  practices  ad-  i| 

cated.     The  whole  service  is  an  educational  activity  in- 

ided  to   ascertain   the  needs  of  the   farmers   and   their 

milies,  assess  their  problems,  and    bring   to    them    such  j 

owledge,  information,  and  experience  as  have  been  ac-  f 

ired  elsewhere.     The  law  creating  this  service  never  in- 

ided  extension  workers  to  be  employed  for  the  purpose  of 

vmg  farmers  the  cost  of  ordinary  personal  service. 

At  what  stage  the  work  of  a  county  agent,  in  a  demonstra- 

>n  of  either  character  as  suggested  above,  may  become  a 

itter  of  pure  personal  service  is  difficult  to  say.     No  fixed 

le  can  be  laid  down.     For  example,  the  extension  worker, 

her  specialist  or  county  agent,  may  show  a  farmer  how  to 

ade  and  pack  fruit  or  vegetables  for  market.     He  may 

ve  to  repeat  the  instruction  a  number  of  times  before  the  ' 

pmer  and  other  members  of  his  family  become  sufficiently 

oficient  to  rely  upon  their  own  resources.     If  he  continues 

B  operation  of  assisting  them  in  grading  and  packing  be-  » 

nd  the  point  necessary  to  impart  the  information  thor- 

ghly  it  becomes  mere  personal   service   and  the  public 

nds  are  being  used  to  employ  a  man  free  of  charge  for  a 

rmer. 

The  same  principle  holds  in  demonstrations  in  marketing 

d  purchasing.     If  groups  of  farmers  decide  to  organize 

r  the  purpose  of  marketing  their  products  or  purchasing 

pplies  it  is  the  duty  of  the  county  agent  and  extension 

ecialist  in  marketing  to  assist  such  farmers  and  give  them 

possible  information  regarding  the  best  methods  of  or- 
nization  and  correct  business  practices  for  such  organiza- 
>ns,  to  assist  them  in  adopting  a  proper  constitution,  by- 
ivs,  and  rules  for  the  conduct  of  business,  to  furnish  them 
th  practical  information  and  instruction  in  grading,  stand- 
iization,  methods  of  packing,  shipping,  etc.,  and  in  gen-  ' 

il  to  bring  them  information  which  will  assist  such  groups  ^ 

farmers  to  organize  properly,  to  avoid  mistakes,  and  to 
msact  their  business  successfully. 

Neither  the  county  agent  nor  the  specialist  in  marketing 
s  the  right  to  actually  engage  in  business  performed  for 


I 
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the  farmer  or  for  groups  of  farmers,  except  such  as  may  bo 
necessary  for  the  sake  of  demonstration,  and  it  is  doubtful 
whether  this  is  ever  absolutely  necessary.  Conditions  in 
various  counties  and  in  different  sections  vary  widely.  It 
may  be  necessary  to  do  more  under  one  set  of  circumstances 
than  would  be  necessary .  under  another  set.  The  county 
agent  and  the  specialist  can  not  go  far  wrong  if  they  stick 
to  the  rule  that  when  they  go  beyond  such  service  as  may 
be  absolutely  necessary  in  order  to  put  on  a  good  demon- 
stration, and  perform  a  service,  free  of  charge,  which  ought 
to  be  borne  by  the  business  itself,  and  would  have  to  be  so 
borne  if  the  farmers  transacted  the  business  themselves,  they 
are  outside  the  field  of  educational  activity  and  performing 
a  personal  service.  As  said  before,  qualities  of  leadership 
are  here  shown  in  their  strongest  contrasts.  The  able  and 
resourceful  leader  never  finds  it  necessary  or  advisable  to 
perform  mere  personal  service;  the  man  lacking  in  these 
qualities  often  goes  far  afield  and  has  difficulty  in  extricating 
himself  after  the  situation  has  existed  for  some  time. 

The  main  object  of  extension  work  of  this  character  is  to 
establish  activities  which  will  endure  and  become  self-sus- 
taining. If  this  is  not  done,  it  is  not  a  good  piece  of  busi- 
ness and  therefore  not  a  good  demonstration.  If,  after  the 
demonstration  has  been  carried  out  once,  the  enterprise  fails 
because  the  county  agent's  time  is  occupied  with  other  and 
important  work,  it  is  a  sure  indication  that  the  work  either 
should  not  have  been  begun  or  else  that  it  was  not  well  done. 

WHEN  SHOULD   DEMONSTRATIONS   IN  MARKETING  AND 

PURCHASING  BE  UNDERTAKEN? 

This  is  a  difficult  question.     Generally  speaking,  such  dem- 
onstrations should  not  be  undertaken  unless  the  marketing 
of  products  and  the  purchasing  of  supplies  are  real  prob- 
lems in  the  community  and  in  the  county.     Where  the  farm- 
^^s  are  getting  a  fair  price  for  their  products,  as  compared 
vith  the  prices  at  which  buyers  are  passing  them  on  into  the 
»'«»de,  or  in  cases  where  merchants  are  dealing  fairly  with 
>»imers  in  selling  them  supplies  at  cost,  plus  a  reasonable 
>rofit,  it  is  altogether  probable  that  cooperative  enterprises 
iTYiong  fnrTPo     ^qy  not  b'^  able  to  improve  existing  methods 
,oir.v      ,5..u^-«      ^ui    .•^^^'*  arf*  *5ome  distinct  and  definite 
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business  improvements  which  can  be  and  often  are  brought 
about  by  cooperative  enterprise,  and  which  should  be  con- 
sidered. Where  cooperative  effort  among  farmers  will  bring 
a  definite  improvement  in  the  methods  of  doing  business, 
and  especially  where  the  improvement  produces  a  marked 
change  in  the  price  received  by  the  farmer  for  his  products, 
or  the  price  paid  by  him  for  supplies,  the  cooperative  effort 
is  certainly  warranted.  In  the  foUowing  cases  cooperation 
among  farmers  often  improves  the  business  methods,  and, 
therefore,  demonstrations  in  marketing  and  purchasing  are 
warranted  under  these  circumstances. 

(1)  Cooperative  purchasing  is  generally  done  on  a  cash 
basis,  in  wholesale  lots,  and  under  such  circmnstances  is  an 
improvement  over  making  purchases  at  retail  prices  on  credit. 
Local  dealers  and  merchants  are  often  willing  to  furnish 
supplies  to  farmers  at  wholesale  prices  for  cash  on  very  close 
margins.  Under  such  circumstances  farmers'  organizations 
will  find  it  advantageous  to  deal  through  such  local  mer- 
chants. 

(2)  The  sale  of  farm  products  in  small  lots  to  local  buyers 
is  generally  done  without  grading  and  without  any  effort 
at  standardization  and  without  ever  focusing  any  attention 
npon  community  standard  or  quality  of  the  product.  Co- 
operative marketing  introduces  means  of  proper  grading  and 
standardization  and  does  focus  the  attention  upon  the  quality 
of  the  product.  Where  products  are  produced  without  co- 
operative effort  there  is  no  opportunity  to  reach  back  into 
the  problems  of  production  and  no  preparation  for  a  better 
profit  through  better  methods  of  marketing.  Experience 
shows  that  cooperative  production,  standardization,  grading, 
and  marketing  generally  improve  the  ordinary  haphazard 
production  and  marketing. 

(3)  Farmers  in  some  sections  find  difficulty  in  marketing 
their  products,  especially  in  disposing  of  them  through  local 
dealers.  The  spread  between  the  price  paid  the  farmer  and 
the  price  received  by  the  buyer  may  be  abnormally  large  or 
even  beyond  all  reason,  as  it  is  in  some  cases.  Under  such 
circumstances  cooperative  marketing  and  shipping  of  farm 
products  constitute  about  the  only  solution  of  the  problem. 

Cooperative  marketing  and  purchasing,  then,  are  the  best 
methods  to  be  instituted,  through  demonstrations,  where  and 
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when  there  is  a  need  for  a  better  system  of  business  to  sup- 
plant a  poorer  system. 

SOME  EXAMPLES. 

The  object  of  this  paper  is  to  give  a  few  specific  examples 
of  demonstrations  in  marketing  and  purchasing  by  county 
agents  in  the  South,  and  to  illustrate  the  difficulty  of  the 
task,  with  some  explanation  of  the  methods  actually  under- 
taken in  the  field. 

PROVINCE  OP  SPECIALISTS. 

The  paper  deals  exclusively  with  the  acts  of  the  county 
agents,  but  the  writer  desires  to  set  down  here  as  a  general 
principle  that  demonstrations  in  marketing  and  purchasing 
should  not  be  undertaken  by  county  agents  without  consult- 
ing with  marketing  specialists  of  the  extension  service. 

MISSISSIPPL 

Cooperative  marketing  has  had  more  attention  from  county 
agents  in  Mississippi  than  in  aAy  other  Southern  State,  for 
the  simple  reason  that  marketing  became  the  most  important 
problem  in  that  State.  From  the  year  1910  to  1916  or  1917 
the  State  underwent  a  rather  important  agricultural  revolu- 
tion. The  acreage  in  cotton  decreased  15.9  per  cent,  and 
the  production  of  com  increased  42.6  per  cent.  The  acreage 
and  production  of  oats  increased  150  per  cent,  and  hay  in- 
creased more  than  200  per  cent.  Alfalfa,  soy  beans,  cow- 
peas,  and  other  forage  crops  Were  increased  greatly.  Lands 
thrown  out  of  cultivation  in  some  sections  produced  grass 
for  the  grazing  of  cattle.  The  increases  in  live  stock  from 
the  1910  census  to  January  1,  1919,  were:  Dairy  cattle  27.7 
per  cent,  other  cattle  21.4  per  cent,  swine  76.6  per  cent. 
There  was  also  a  great  increase  in  sorghum,  sweet  potatoes, 
and  other  minor  crops.  The  marketing  of  cotton  was  a  well 
established  and  well-understood  business,  but  the  farmers  of 
Mississippi  found  great  difficulty  in  marketing  these  new 

'i-ri.,      '^■»"^'1i""»tS. 
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purchased  at  their  own  price,  and  this  was  generally  25  per 
cent  below  the  market  value.  Under  such  circumstances 
there  was  little  inducement  for  farmers  to  diversify  and  to 
grow  other  crops  for  marketing.  The  county  agent  began  to 
talk  with  the  farmers  regarding  cooperative  marketing  in 
the  fall  of  1917.  The  farmers  were  hard  to  convince.  Talk 
would  not  bring  results;  the  situation  required  action.  They 
had  never  had  any  experience  and  did  not  understand  co- 
operative shipments. 

By  hard  work  the  county  agent  got  a  number  of  farmers 
to  load  a  car  of  com,  each  farmer's  contribution  being 
weighed  separately  and  the  records  kept  by  one  of  the  banks. 
The  price  received  was  about  25  cents  per  bushel  above  local 
prices.  The  local  price  advanced  immediately  25  cents  a 
bushel.  The  cooperative  shipments  of  corn  were  continued, 
but  almost  without  any  responsible  organization.  Farmers 
seemed  to  realize  that  by  this  method  prices  were  being  sus- 
tained at  a  higher  figure.  This  experience  led  to  an  ex- 
periment in  shipping  a  carload  of  hogs,  with  such  marked 
success  that  the  farmers  were  aroused  to  greater  interest. 
All  of  this  time  there  was  a  very  loose  and  incomplete  or- 
ganization; in  fact,  the  farmers  might  be  said  merely  to 
organize  for  each  shipment.  As  they  had  experience  after 
experience  in  the  new  work  the  necessity  of  organization 
became  apparent,  and  the  Farmers'  Cooperative  Association 
of  Prentiss  County,  Miss.,  was  organized,  with  a  complete 
corps  of  officers,  a  board  of  directors,  and  a  regular  market- 
ing agent  employed.  The  county  agent  is  in  no  way  offi- 
cially connected  with  the  organization.  He  often  meets  with 
the  board  of  directors  and  advises  and  counsels  with  the  offi- 
cers of  the  association.  This  organization  has  had  a  volume 
of  business  during  the  last  12  months  of  more  than  $250,000. 
One  farmer  instances  bringing  some  hogs  into  town  and  be- 
ing offered  11|  cents  by  a  local  buyer.  He  put  them  into  one 
of  the  cooperative  shipments  and  received  17^  cents  for  them. 
The  merchants  say  that  if  this  cooperative  marketing  were 
taken  away  from  the  farmers  of  that  county  there  would 
almost  be  a  revolution,  such  is  its  popularity.  The  mer- 
chants, bankers,  and  others  are  equally  attached  to  the  new 
plan.  One'  farmer  says  that  com  advanced  on  the  local 
markets  20  cents,  sorghimi  sirup  22|  cents  a  gallon,  and  hogs 
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from  2  to  4  cents  per  pound.  From  August,  1917,  to  August, 
1919,  bank  deposits  in  one  bank  in  this  county  increased  from 
$148,000  to  $317,000,  and  in  another  bank  from  $221,000  in 
August,  1917,  to  $482,000  m  1919. 

This  is  a  good  example  of  a  demonstration  in  marketing 
which  began  under  great  difficulties  and  gradually  rounded 
out  into  a  good  organization. 

LAFAYETTE  COUNTY. 

In  Lafayette  Coimty  the  county  agent  found  practically 
the  same  situation  regarding  the  local  prices  of  commodities 
other  than  cotton  and  took  up  the  problem  of  demonstra- 
tions in  cooperative  marketing  as  early  as  December,  1916. 
The  object  of  the  demonstration  was  tb  show  farmers  that 
the  existing  system  of  marketing  was  inadequate  and  was 
one  of  the  reasons  why  a  better  diversified  system  of  farm- 
ing had  not  taken  a  stronger  hold  in  the  county.  In  De- 
cember, 1916,  the  county  agent  arranged  for  a  cooperative 
shipment  of  hogs.  There  was  no  organization  and  little  re- 
sponsibility on  the  part  of  the  farmers,  but  the  car  of  hogs 
brought  the  best  price  ever  secured  up  to  that  time  by  the 
farmers  of  the  county,  and  general  satisfaction  was  expressed 
by  all  those  concerned.  Many  shipments,  the  total  value  of 
which  ran  up  to  $75,000,  were  made  under  this  haphazard 
and  incomplete  plan  during  the  year  1917.  The  banks  gen- 
erally transacted  the  actual  business,  though  the  county 
agent  in  many  cases  did  a  great  deal  of  the  work  himself. 
In  each  instance,  such  organization  as  existed  was  loose  an4 
indefinite,  and  little  responsibility  for  determination  of 
business  policy  and  the  like  was  undertaken  by  the  farmers 
or  any  representative  of  the  farmers,  except  in  individual 
cases.    The  better  prices  had  a  marked  effect. 

As  often  happens,  inevitably  there  came  a  time  when  busi- 
ness difficulties  arose.  Claims  came  back  on  shipments,  re- 
funds were  demanded,  and  all  concerned  were  convinced  that 
'Jie  only  solution  was  a  definite  organization  founded  upoa 
^od  business  principles,  with  thorough  individual  and  cp- 
jperative  responsibility.  Early  in  1918  an  organization  was 
*n^»rried  known  as  the  Farmers'  Cooperative  Marketing  Asso- 
ciation, with  a  constitution  and  by-laws,  and  arrangement 
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marketing  committee.  The  secretary  of  the  association  was 
paid  a  salary  of  $100  per  month  to  act  as  marketing  agent. 
This  salary  was  secured  by  deducting  1  per  cent  from  the 
proceeds  of  hog  shipments  and  2  per  cent  from  the  proceeds 
of  all  other  products.  The  fund- thus  secured  was  known 
as.  the  "operating  fund.''  During  1918  products  worth 
$165,000  were  shipped  by  the  association;  from  January  1, 
1919,  to  July  1,  1919,  $224,000  worth.  All  hogs  and  other 
products  are  carefully  graded  before  shipment.  People  of 
the  county  generally,  and  especially  those  belonging  to  the 
association,  are  greatly  interested  in  and  pleased  with  this 
organization.  Bank  deposits  in  the  county  increased  from 
August,  1916,  to  August,  1919,  from  $310,000  to  $911,000. 

As  a  whole  this  is  a  good  demonstration  of  progress  from 
no  marketing  organization  among  farmers  to  one  which  as- 
sumed responsibility  for  all  the  business.  The  education  of 
the  farmer  and  progress  toward  a  responsible  organization 
were  somewhat  slow,  but  the  result  seems  to  have  been  ob- 
tained gradually  and  quite  surely. 

WINSTON  COUNTY. 

The  progress  in  Winston  County  is  interesting.  Prior  to 
the  fall  of  1916  no  attempt  at  solving  the  marketing  prob- 
lem had  been  made.  Cotton,  of  course,  had  a  ready  market. 
All  other  farm  products  were  sold  by  the  farmers  individ- 
ually to  dealers,  when  they  could  persuade  such  dealers  to 
buy.  Cattle  and  hogs  were  bought  at  the  dealer's  own  price. 
A  carload  of  hogs  had  never  been  shipped  out  of  the  county. 
Ten  hogs  would  glut  the  local  market.  Generally  farmers 
were  not  growing  hogs  in  excess  of  their  own  individual 
needs.  Butchers  in  one  of  the  principal  towns  of  the  county 
in  the  spring  of  1916  were  paying  farmers  8  cents  a  pound 
for  corn-fed  nogs,  killed,  dressed,  with  heads  and  feet  cut  off. 
There  had  never  been  any  cooperation  among  the  farmers  in 
this  county,  other  than  in  the  Noxapeter  community.  There 
an  organization  had  been  perfected  during  one  season  to 
grow  and  market  a  cabbage  crop,  resulting  in  a  disastrous 
loss  to  the  farmers,  due  to  lack  of  wisdom  in  the  entire  plan. 
During  the  summer  of  1916  the  county  agent  asked  the  spe- 
cialist in  marketing  of  the  State  extension  service  to  come 
to  the  county  and  talk  on  the  subject  of  organization  and 
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cooperative  marketing.  One  of  the  specialists  then  assisted 
the  county  agent  in  the  organization  of  six  farmers'  clubs. 
Men  joined  these  clubs  and  put  hogs  on  feed  for  future 
marketing.  The  first  cooperative  shipment  of  hogs  resulted 
in  such  a  great  increase  over  prevailing  local  prices  that  the 
cooperative  hog  marketing  business  was  relatively  easy 
thereafter.  In  1917  a  county  advisory  board  composed  of 
members  of  the  board  of  supervisors  and  four  farmers  from 
each  district  of  the  county  was  appointed  for  the  purpose  of 
assisting  the  county  agent  in  his  work.  This  organization, 
working  with  the  farmers'  clubs,  has  appointed  a  marketing 
committee  which  handles  all  of  the  marketing  business  trans- 
acted by  the  organization.  The  organization  now  in  exist- 
ence is  called  the  Winston  County  Farmers'  Market  Asso- 
ciation. From  October,  1917,  to  October,  1918,  this  associa- 
tion marketed  $92,553  worth  of  farm  products,  and  bought 
$10,000  worth  of  fertilizers  and  seeds  cooperatively.  Up 
to  August  1,  1919,  they  had  marketed  $68,300  worth  of  farm 
products  and  purchased  seeds  and  fertilizer  valued  at 
$38,000. 

This  demonstration  is  a  good  one,  though  the  organization 
has  probably  not  reached  the  full  stage  of  entire  responsi- 
bility most  desirable  in  such  cases. 

The  deposits  in  the  banks  of  Louisville  increased  from 
December,  1916,  to  December,  1918,  from  $376,663  to  $581,- 
183.  Farmers  and  business  men  all  seem  delighted  with  the 
improved  conditions  brought  about  by  this  marketing  enter- 
prise. 

These  few  examples  are  given  to  show  the  kind  of  work 
going  on  in  Mississippi.  Practically  every  county  agent  in 
the  State  is  putting  on  some  marketing  demonstrations.  In 
1918  the  total  value  of  products  shipped  by  farmers'  organ- 
izations formed  for  demonstrations  in  marketing  was 
$3,396,183. 

ALABAMA. 

Alabama  has  undergone  the  same  changes  as  Mississippi. 
The  number  of  hogs,  cattle,  and  dairy  cows  has  increased  in 
about  the  same  proportion.  There  has  been  a  distinct  change 
in  acreage,  especially  in  the  southern  counties,  where  the  cot- 
ton acreage  and  production  has  greatly  decreased  and  tiie 
acreage  and  production  of  other  crops  increased  accordingly. 
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In  this  State  demonstrations  in  marketing  have  mainly 
been  the  arranging  for  "  sales  days."  These  sales  days  have 
been  arranged  for  the  selling  of  crops  and  live  stock  where 
the  marketing  problem  became  difficult,  especially  where  the 
prices,  under  the  existing  system  of  marketing,  were  inade- 
quate. For  example,  in  1918  a  large  acreage  in  Harrison 
County  was  planted  to  peanuts.  When  this  crop  was  har- 
vested and  offered  for  market  there  was  practically  no  de- 
mand for  peanuts,  and  a  number  of  farmers  sacrificed  their 
crops  at  relatively  low  prices,  ranging  from  $80  to  $90  per 
ton.  They  sought  the  county  agent  for  relief.  In  March 
the  county  agent,  in  cooperation  with  the  marketing  spe- 
cialist of  the  ei^nsion  service,  got  in  touch  with  buyers 
who  were  in  the  market  for  peanuts  for  the  confectionery 
trade  and  for  milling  "purposes.  These  buyers  agreed  to 
settle  for  peanuts  bought  from  farmefrs  on  grades  and 
weights  established  at  the  time  of  purchase.  The  county 
agent  and  the  extension  specialist  assisted  the  farmers  in 
grading.  During  the  week  ending  April  5,  125  tons  of  pea- 
nuts were  shipped  out  of  the  county  at  $110  per  ton,  f .  o.  b. 
cars.  During  the  next  week  11  cars  were  shipped  out  on 
the  same  basis.  The  total  sales  for  this  week  amounted  to 
$26,000.  It  is  estimated  that  the  saving  to  the  farmers  in 
these  shijpments  was  $5,000.  No  definite  cooperative  organi- 
zation was  established  for  making  these  sales,  but  the  farm- 
ers were  enabled  to  dispose  of  their  crops  to  better  ad- 
vantage through  arrangements  perfected  by  the  extension 
service  without  the  extension  service  finding  it  necessary  to 
transact  any  of  the  business.  The  result  was  to  demonstrate 
to  farmers  the  advantages  of  a  better  system  of  marketing. 

In  south  Alabama  great  attention  has  been  paid  to  coopera- 
tive sales  days  for  the  sale  and  shipment  of  hogs.  Prior  to 
the  establishment  of  this  plan  there  was  very  little  system  in 
the  sale  of  hogs  and  the  prevailing  prices  were  several  cents 
lower  than  prices  paid  at  larger  points.  The  main  difficulty 
was  the  small  farmer  who  had  much  less  than  a  carload  lot, 
usually  from  1  to  5  head.  The  county  agent  and  the  exten- 
sion specialist  in  marketing  arranged  for  sales  days.  The 
associations  organized  are  composed  of  farmers  who  organize 
for  the  purpose  of  selling  hogs  on  these  sales  days  or  ship- 
ping them  direct  to  market  as  a  cooperative  shipment.     The 
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farmers  pay  for  the  scales,  and  where  pens  are  provided  the 
farmers  build  and  pay  for  the  pens.  They  also  pay  for 
weighing  and  grading.  A  charge  of  5  cents  per  head  is  made 
for  weighing  and  there  is  a  membership  fee  in  the  associa- 
tion of  $1.  This  money  is  generally  paid  for  the  scales  and 
the  pens.  Thus  far  the  county  agent  has  generally  cooper- 
ated with  the  associations  in  helping  them  fix  the  dates  of 
shipment  and  has  brought  them  the  news  service  regarding 
market  prices  of  hogs  at  central  marketa  On  the  sales 
days  the  hogs  are  weighed  and  graded  and  are  then  offered 
for  sale,  the  association  reserving  the  right  to  reject  any 
bids.  Notice  of  sales  was  given  to  local  and  packer  buyers. 
If  the  bids  are  not  satisfactory,  the  association  proceeds  to 
ship  the  hogs  to  the  most  advantageous  market.  The  ship- 
ment is  generally  made  in  the  name  of  a  local  bank  and  the 
returns  are  received  by  the  bank  and  divided  according  to 
prearranged  plans,  the  checks  being  mailed  by  the  bank  to 
the  farmers  interested. 

The  result  has  been  that  the  farmers  are  not  only  able  to 
get  market  prices  for  their  hogs,  but  the  buyers  operating 
in  that  territory  have  had  to  pay  close  to  the  market  price 
in  order  to  handle  hogs.  Quite  a  number  of  these  county 
associations  have  reached  the  stage  where  they  operate  with- 
out any  assistance  from  the  county  agents. 

LIMESTONE    COUNTY. 

The  present  county  agent  in  Limestone  County  began  work 
in  September,  1914.  At  that  time  there  were  few  hogs  in 
the  county  and  most  of  the  meat  consiuned  was  shipped  in. 
Ravages  of  hog  cholera  had  practically  wiped  out  the  hog 
business  of  that  county  in  1913-14.  The  county  agent  spent 
the  greater  part  of  his  time  in  1914^15  in  demonstrating  the 
use  of  the  antihog-cholera  serum  and  in  convincing  farmers 
that  by  its  use  they  could  produce  hogs  profitably.  In 
March,  1916,  the  county  agent  organized  the  first  community 
better- farming  association  and  during  the  balance  of  that 
3'ear  organized  nine  others.  Each  of  these  community  or- 
ganizations had  an  exhibit  at  the  county  fair.  Six  of  them 
bought  breeding  stock  cooperatively,  five  of  the  Duroc- 
Jersey  breed   and  one   Poland-China.     The  county   agent 


Marketing  and  Purchasing  Demonatrations.         217 

worked  his  boys'  clubs  through  these  associations  and  used 
the  boys'  club  work  in  helping  to  introduce  a  better  breed  of 
hogs.  Bankers  assisted  in  financing  the  enterprise.  One  of 
these  associations  won  the  Stute  first  prize  awarded  by  the 
Duroc  Association  for  exhibiting  registered  Duroc  hogs  in 
1917-18. 

During  these  two  years  there  was  no  surplus  of  hogs  to  be 
shipped  out  of  the  county,  hence  the  marketing  problem  was 
not  uppermost,  but  in  1919  this  problem  became  critical.  A 
county-wide  association,  known  as  the  Better  Farming  As- 
sociation, in  which  all  of  the  clubs  were  affiliated,  was  organ- 
ized in  March,  1919.  This  association  was  quite  similar  to 
the  farm  bureaus  in  Northern  States.  Through  community 
organizations  the  farmers  shipped  cooperatively  20  carloads 
of  hogs  during  the  year.  At  the  first  shipment  in  1919,  70 
per  cent  of  the  hogs  were  graded  as  No.  1.  These  hogs 
netted  18  cents  a  pound,  or  4  cents  more  than  the  local  buyers 
had  been  paying.  The  county  agent  is  active  in  assisting 
the  farmers  in  their  demonstrations.  They  have  been  inex- 
Deri^nced  in  organization  and  the  county  agent  has  done 
more  work  than  might  otherwise  be  necessary,  but  the  farm- 
ers are  rapidly  assuming  responsibility,  and  as  the  marketing 
committee  and  the  business  manager  assume  greater  respon- 
sibility the  county  agent  will  need  to  pay  but  little  further 
attention  to  this  enterprise.  In  this  demonstration  there  was 
good  organization  for  educational  purposes,  but  the  demon- 
stration has  rounded  out  into  complete  business  responsi- 
bility rather  slowly,  mainly  due  to  local  circumstances. 

Examples  in  Alabama  could  be  multiplied,  but  these  are 
sufficient  to  illustrate  the  working  out  of  the  general  plan  for 
demonstrations  in  cooperative  marketing.  Every  county 
agent  in  the  State  is  doing  some  work  along  this  line. 

TEXAS. 

HENDERSON    COUNTY    FARMERS'    COOPERATTVE    SOdETT. 

In  1916-17  the  county  agent  of  Henderson  County  and 
the  specialists  in  horticulture  of  the  extension  staff  at  the 
agricultural  college  put  on  a  series  of  demonstrations 
throughout  the  county  in  pruning  and  spraying  peach  or- 
chards.   The  growers  who  sprayed  and  cared  for  their  fruit 
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received  little  encouragement  from  buyers  in  1917.  Al- 
though they  had  a  better  grade  of  fruit,  they  enjoyed  no 
preference  over  "  orchard  run."  The  buyers  said  there  was 
no  market  for  fruit.  They  took  it  at  prices  ranging  from 
50  cents  to  a  dollar  a  bushel.  In  the  winter  of  1917-18, 
after  conducting  a  spraying  demonstration  on  one  of  the 
farms  in  question,  the  subject  of  marketing  was  brought  up, 
and  the  farmers  announced  that  if  they  did  not  get  better 
prices  they  would  abandon  their  orchards  and  go  out  of 
business.  Eighteen  men  were  present  at  this  demonstration. 
They  organized  the  Henderson  County  Farmers'  Cooperative 
Society,  but  the  first  real  meeting  for  thorough  organization 
of  the  business  was  held  in  June,  1918,  with  46  men  present. 
The  business  was  actually  begun  that  year  with  more  than 
100  paid-up  members.  A  board  of  directors  was  appointed 
to  handle  the  business  of  the  society  and  a  sales  manager 
was  paid  a  salary  for  handling  the  active  business.  The 
county  agent  assisted  in  this  organization  but  did  not  have 
any  official  connection  with  it.  He  and  the  specialists  of  the 
extension  staff  gave  the  association  every  possible  assistance 
regarding  business  management,  grading,  packing,  market- 
ing, accounting,  and  the  like.  During  the  season  of  1918 
this  association  sold  33  cars  of  peaches  and  36  cars  of  melons 
and  purchased  4  cars^  of  oats,  2  cars  of  alfalfa,  1  car  of 
cotton  seed,  2  cars  of  peach  baskets,  and  1  car  of  fertilizer. 
They  averaged  from  50  to  75  cents  a  bushel  more  for  their 
peaches  than  was  received  by  other  farmers  in  the  local 
markets.  Watermelons  sold  at  $75  a  car  more  than  local 
buyers  were  willmg  to  pay.  The  total  turnover  of  the  society 
during  the  year  1918  was  approximately  $125,000.  In  1919 
they  shipped  144  carloads  of  peaches  valued  at  something 
over  $112,000.  The  record  of  their  shipments  of  other  prod- 
ucts has  not  been  received.  This  organization  has  a  very 
competent  manager,  and  has  adopted  a  broad  policy  which  is 
bringing  all  of  the  farmers  in  the  county  into  a  fine  coopera- 
tive organization.  This  was  a  well-managed  and  effective 
demonstration. 

LIBERTY  COUNTY  EGO  CIRCLE. 

In  Liberty  County  the  county  agent  found  the  farmers' 
wives  having  very  great  difficulty  in  the  marketing  of  eggs. 
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especiially  in  the  summer.  The  price  was  exceedingly  low 
and  the  quality  inferior.  Believing  this  to  be  an  important 
problem,  he  encouraged  a  group  of  farm  women  to  organize 
the  Dayton  Egg  Circle.  These  women  were  organized  into 
an  association  with  a  secretary-treasurer,  who  was  also  the 
business  manager.  They  adopted  a  standard  trade-mark. 
Each  egg  was  stamped  with  the  number  of  the  member  as 
well  as  the  trade-mark,  and  arrangements  were  provided  on 
each  farm  for  producing  infertile  eggs.  Each  member 
agreed  to  gather  the  eggs  twice  daily  and  follow  instructions 
regarding  the  care  and  marketing  of  them.  The  association 
had  12  members  to  begin  with  and  they  had  difficulty  in 
getting  two  cases  of  eggs  a  week.  From  July  15,  1915,  to 
the  same  date  in  1916,  the  total  shipments  were  9,870  dozen, 
bringing  in  $2,185,  which  was  distributed  among  the  mem- 
bers. From  June,  1917,  to  June,  1918,  they  shipped  13,830 
dozen.  At  that  time  they  had  28  members.  From  June, 
1918,  to  June,  1919,  they  shipped  29,377  dozen,  bringing  in 
$8,975.91.  Since  the  first  demonstration  the  county  agent 
and  specialists  have  not  found  it  necessary  to  devote  any  par- 
ticular amount  of  time  to  assisting  this  organization.  It  is 
an  excellent  example  of  a  good  marketing  demonstration. 

WHiLIAMSON    COUNTY. 

Two  excellent  pieces  of  work  done  in  Williamson  Coimty 
are  worthy  of  mention  as  good  demonstrations. 

COOPERATIVE    SALE    OF    WOOL. 

In  quite  a  number  of  counties  in  west  Texas  sheep  and 
goat  raising  is  important,  but  the  county  agents  found  it  suf- 
fering because  of  lack  of  system  in  marketing.  The  wool  of 
that  territory  was  generally  bought  in  small  lots  by  local 
buyers  at  prices  much  below  prevailing  market  prices,  as 
was  shown  by  this  demonstration.  The  result  was  to  dis- 
courage production.  In  1918,  for  example,  the  county  agent 
in  Williamson  County,  assisted  by  the  specialist  in  sheep  pro- 
duction of  the  extension  service,  organized  the  Williamson 
County  Sheep  and  Goat  Breeders'  Association,  the  objects 
of  which  were,  first,  advancement  of  education  along  lines  of 
feeding,  breeding,  and  management;  second,  cooperative 
marketing  of  lambs,  fat  sheep,  and  breeding  stock;  third, 
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cooperative  marketing  of  wool  and  mohair;  fourth,  buying 
of  breeding  stock  and  cooperative  use  of  valuable  rams.  The 
membership  of  the  organization  in  Williamson  County  de- 
cided to  market  their  mohair  cooperatively,  and  approxi- 
mately 48,600  pounds  of  wool  and  4,500  pounds  of  mohair 
were  gathered  in  a  public  warehouse  in  Georgetown  and  a 
special  sales  committee  was  appointed  by  the  executive  com- 
mittee of  the  association  to  receive  bids  from  local  dealers. 
All  such  bids  were  turned  down  because  of  the  knowledge 
gained  by  the  association  of  prevailing  market  prices  else- 
where. One  local  buyer  called  up  over  30  of  the  local  grow- 
ers of  the  county,  trying  to  buy  their  wool  separately  from 
the  association.  This  wool  was  sold  by  the  association  to  a 
Boston  firm  at  an  average  price  of  65J  cents  a  pound,  while 
local  dealers  offered  an  average  price  of  50  cents.  The  mo- 
hair sold  for  77  cents  a  pound,  while  local  buyers  made  no 
bid  on  mohair  at  all.  This  is  an  excellent  demonstration  of 
good  organization  and  good  marketing  business.  Thirteen 
such  organizations  were  perfected  in  Texas  in  1918,  and  over 
650,000  pounds  of  wool  were  handled  by  these  associations  at 
an  estimated  increased  profit  of  $60,000  above  local  dealers' 
prices. 

EMERGENCY  PUBCHASE   OF  FEED. 

The  year  1918  was  the  culmination  of  three  years  of 
disastrous  drought  conditions  in  Texas.  The  amount  of 
feed  produced  in  the  State,  especially  in  the  central  and 
western  portions,  was  totally  inadequate  for  local  needs. 
Local  prices  were  abnormally  high  and  it  became  neces- 
sary for  the  Government  to  establish  a  market  news  service 
to  assist  farmers  in  that  territory  in  locating  supplies  of 
feed.  Wherever  possible,  local  dealers  handled  the  business 
for  local  groups  of  farmers. 

What  was  done  in  Williamson  County  is  a  fair  sample  of 
what  was  done  in  many  other  counties.  The  county  agent 
simply  furnished  the  Government  news  service  for  the  bene- 
it  of  the  farmers  of  the  county.  There  were  in  Williamson 
"bounty  quite  a  number  of  community  organizations  of  farm- 
ers working  with  the  county  agent  in  a  manner  similar  to 
/roups  of  farmers  in  Northern  community  organizations 
ind^T*  the  fp    T   ^'iTVPii  fiy«atan.      '^Vi<»f:p   rrcips  wcrc  dealing 
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with  educational  problems  in  the  main  by  using  their  secre- 
taries and  with  the  advice  of  the  county  agent  transacting 
the  business  through  local  banks  or  through  local  feed  deal- 
ers where  such  feed  dealers  were  willing  to  handle  the  busi- 
ness of  such  groups  of  farmers  on  the  basis  of  the  cost  plus 
a  reasonable  commission  for  transacting  the  business.  This 
was  the  plan  of  doing  business.  In  this  manner  something 
over  200  carloads  of  feed  were  brought  into  the  county  for 
the  purpose  of  sustaining  live  stock  on  the  farms.  In  addi- 
tion 16  carloads  of  planting  seed  were  also  bought  coopera- 
tively by  these  associations.  The  county  agent  did  not  trans- 
act any  of  the  business  of  these  concerns,  but  simply  put 
them  in  touch  with  the  market  news  service  and  with  banks. 
The  market  news  service  gave  them  information  regarding 
the  location  of  carloads  of  feed  of  various  kinds  which  could 
be  bought  and  the  prices  asked  for  the  same  f.  o.  b.  point 
of  origin.  The  business  was  transacted  between  the  local 
banks  and  the  banks  at  point  of  origin,  except  where  circum- 
stances made  it  possible  to  use  dealers  at  both  ends  of  the 
line.  The  saving  in  com  was  from  5  to  15  cents  per  bushel, 
cottonseed  meal  15  cents  a  sack,  oats  15  cents  a  bushel,  and 
the  average  saving  in  hay  $4  a  ton. 

It  is  true  that  this  demonstration  was  possibly  somewhat 
temporary  in  its  character,  and  yet  the  education  and  experi- 
ence gained  by  the  farmers  over  a  large  territory  in  west 
Texas  through  these  cooperative  purchasing  efforts  in  1918 
left  them  much  better  prepared  than  ever  before  to  deal  with 
their  ordinary  business  affairs.  The  experiemce  gained  in  a 
somewhat  loose  organization  for  a  temporary  purpose  is  re- 
flected in  a  general  increase  of  better  grading,  betterr  market- 
ing, and  better  methods  of  purchasing  supplies. 

This  emergency  work  was  done  in  quite  a  large?  number  of 
counties,  in  many  of  which  local  grain  dealers  rendered  im- 
portant service  by  selling  on  a  wholesale  basis  plus  a  small 
profit  to  groups  of  farmers  who  were  trying  to  meet  the  pe- 
culiar emergency  which  they  were  facing.  The  total  number 
of  carloads  of  feed  purchased  in  this  manner  in  Texas  ran 
up  to  4,871,  and  the  total  saving,  including  a  half-rate  on 
freight  conceded  to  them  by  the  Railroad  Administration, 
was  approximately  $785,543. 
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These  few  illustrations  have  been  given  merely  as  exam- 
ples of  a  large  amount  of  work  of  county  agents  in  the 
Southern  States  in  dealing  with  the  difficult  problems  of 
marketing  and  purchasing.  The  most  important  lesson  to 
be  gathered  from  these  examples  and  from  a  study  of  all 
the  experiences  of  county  agents  in  the  South  in  the  last  10 
years  is  that  responsible  and  efficient  organization  and  man- 
agement are  necessary  to  the  success  of  all  such  activities. 
Some  county  agents  seem  to  think  it  possible  to  do  market- 
ing without  organization,  but  experience  shows  that,  sooner 
or  later,  the  absolute  business  necessity  of  a  responsible  or- 
ganization becomes  apparent  and  the  entire  effort  fails  unless 
this  is  provided.  Experience  also  shows  that  education  and 
demonstration  make  organization  possible.  A  responsible 
organization  is  the  key  to  a  good  demonstration  in  marketing 
or  purchasing. 

The  total  value  of  products  sold  or  purchased  in  market- 
ing and  purchasing  demonstrations,  in  which  was  included 
the  annual  turnover  of  organizations  of  farmers  fostered  and 
encouraged  by  county  agents  during  the  year  1918  for  the 
purpose  of  purchasing  supplies  or  marketing  farm  products, 
was  as  follows: 

Purchase  of  fertilizers,  lime,  etc.,  amounting  to  64,382  tons, 
valued  at  $1,906,122,  exclusive  of  nitrate  of  soda,  handled  by 
county  agents  under  war  provisions  in  the  Department  of 
Agriculture;  cattle  marketed  in  cooperative  shipments  val- 
ued at  $1,340,294;  swine  marketed  in  cooperative  shipments, 
$2,749,948 ;  corn,  wheat,  and  other  grain  marketed,  1,395,960 
bushels,  valued  at  $1,590,448;  miscellaneous  agricultural 
products  marketed,  valued  at  $2,631,985.  The  grand  total 
of  the  value  of  the  marketing  and  purchasing  effort  of  or- 
ganizations fostered  by  county  agents  and  put  on  at  first  as 
demonstrations,  from  figures  made  on  the  annual  turnover  of 
such  organizations  following  such  official  demonstrations, 
was  $17,156,232  for  the  year  1918.  It  is  estimated  that  the 
saving  to  farmers  averaged  16  per  cent,  or  approximately 
$2,834,067. 


By  A.  M.  Daniels, 

Asiktant  ileckanical  Engineer,  Division  of  Rural  Buffinecrittif, 

Bureau  of  Public  Roads. 

ECONOMIC  VALUE  OF  ELECTRICITY. 

ELECTRIC  light  and  power  in  farm  homes  not  only  re- 
moves drudgery  but  saves  time  and  money  as  well. 
The  time  required  to  operate  the  chum,  the  separator,  and 
the  washing  machine,  and  to  do  the  ironing,  the  cleaning 
with  the  vacuum  cleaner,  and  the  pumping  of  water  has  been 
reduced  materially  in  many  cases.  More  time  is  made  avail- 
able for  otlier  things  and  not  infrequently  it  has  been  pos- 
sible to  reduce  the  amount  of  hired  help. 

An  inquiry  by  one  firm  to  obtain  the  opinion  of  users  of 
electricity  on  the  farm  and  in  the  home  regarding  saving  in 
time  and  money  brought  reports  from  a  total  of  67  persons. 
Their  average  total  saving  by  the  use  of  electricity  was  20J 
hours  per  week  for  all  uses.  This  really  should  be  higher, 
since  comparatively  few  included  the  saving  in  time  due  to 
the  elimination  of  the  cleaning  of  lamps.  An  average  of  2} 
hours  per  week  was  shown  as  saved  on  churning ;  3.83  hours 
per  week  on  operating  the  separator ;  4.46  hours  per  week  by 
not  having  lamps  and  chimneys  to  clean;  3,52  hours  per 
week  on  using  the  washing  machine ;  2.76  hours  per  week  on 
doing  the  ironing;  10.31  hours  per  week  on  pumping  water; 
and  6,32  hours  per  week  saved  on  other  applicatiosn  of  elec- 
tricitj.  The  average  estimated  value  of  the  time  saved  was 
$33.80  per  month.  This  was  realized  by  the  employment  of 
less  hired  help  in  some  instances;  in  others  by  the  release 
of  labor  for  other  work,  while  in  some  cases  the  value  of 
the  time  saved  was  estimated  at  from  20  to  40  cents  per  hour. 

To-day  as  never  before  is  the  need  of  labor-saving  devices 
in  the  home  being  felt.    The  servant  problem  is  rapidly  be- 
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coming  more  serious.  The  increasing 'wages  of  household 
servants  and  washerwomen  are  approaching  a  point  which 
the  family  of  average  means  can  not  nieet.  Through  elec- 
tricity, the  tireless  servant,  is  perhaps  to  be  found  the  solu- 
tion. Washing  and  ironing  machines  for  household  use, 
electric  dishwashers,  vacuum  cleaners,  toasters,  ranges,  and 
the  whole  series  of  electrical  household  specialties  for  use 
in  the  city  and  in  farm  homes  where  electricity  is  available 
certainly  have  brought  relief  to  many  and  are  only  waiting 
to  be  called  ^upon  by  many  others. 

Comparatively  few  of  our  farm  homes  to-day  have  elec- 
tricity available.  The  number,  however,  is  increasing 
rapidly,  owing  principally  to  the  advent  of  the  farm  light- 
ing and  small  power  plant.  In  addition  to  this  means  of 
supply,  some  farm  homes  are  so  situated  that  electricity  can 
be  obtained  from  high-power  transmission  lines  that  pass 
within  a  reasonable  distance;  others  are  near  streams  of 
water  which  may  be  developed  as  sources  of  energy  for 
farm  or  community  hydroelectric  plants;  while  in  some 
localities  successful  windmill  electric  generating  plants  have 
been  the  means  of  supply.  In  the  Yearbook  for  1918  (Sep- 
arate 770),  directions  are  given  for  conducting  preliminary 
surveys  to  determine  the  possibilities  of  a  particular  stream. 

Where  farm  homes  are  supplied  with  electricity  from 
transmission  lines,  central  stations,  or  farm  hydroelectric 
plants  taking  current  directly  from  the  generator,  it  is 
usually  supplied  at  110  to  115  volts.  Windmill  electric 
plants  may  be  of  this  voltage,  but  on  account  of  the  rela- 
tively high  battery  investment  they  are  more  likely  to  be  of 
the  30  to  32  volt  type.  The  engine-driven  farm  lighting  and 
power  plants,  which  are  multiplying  rapidly  at  present,  are 
mostly  of  the  32-volt  type;  many  of  the  companies  sapply 
these  plants  operating  at  110  volts  also. 

USES. 

The  uses  for  electricity,  or  the  tasks  to  which  it  can  be 
ipplied  about  the  farm  home,  are  almost  unlimited.  The 
nan  who  may  install  it  primarily  for  lighting  will  soon  find 
i^ijptoi*  iDpIyinfir  it  to  other  tasks,  and  as  he  begins  to  see 
■  IP.  I,    **!    1'     OT  Sim  QiT'1  fVit   Y>nifir)iicif"«   "»•*  ^^s  Usefulness 
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becomes  apparent  he  will  realize  how  electricity  is  each  day 
lessening  his  labors  and  making  this  old  world  a  happier 
and  better  place  in  which  to  live. 

The  first  thought  of  electricity  is  usually  for  lighting, 
and  this  is  not  improper.  But  it  should  not  be  overlooked 
as  a  source  of  power.  It  was  not  so  long  ago  that,  with  tho 
exception  of  water  power  and  the  steam  engine  for  the 
heavier  work,  the  farm  was  without  motive  power  and  thus 
hand  labor  was  not  eliminated  on  the  farm  as  it  was  in  the 


Milking  by  Electricity. 


city  and  in  the  industrial  world.  In  recent  years  great 
strides  have  been  made.  Mechanical  milliing  is  now  a 
reality  and  with  it  a  reduction  in  hired  help. 

The  utility  motor  adapts  itself  wonderfully  well  to  a 
number  of  uses,  thus  saving  the  expense  of  installing  a 
separate  motor  for  each  job.  Several  types  are  available. 
Sometimes  a  support  rod  is  attached  to  the  motor  base  ta 
steady  it  when  in  operation.     This  is  a  desirable  asset. 

Then  there  are  the  many  tasks  of  the  kitchen  where  a 
little  motor  can  do  in  but  a  fraction  of  the  time  consumed 
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Portable  Utility  Motor. 

apnble  of  being  carriod  about  from  place  ta  pluce,  a  portable  motor  with 
,and  sprvcs  to  reduce  the  time  required  to  complete  many  Joba  and  EBTes  tba 
■Tpcnse  of  provldloe  a  dlf -'-■  ■  motor  for  the  separator,  churn,  taonnlg  mill, 
.i-^al'  -    was^'^p  m-""-!"-        •■'  m"— f  "i^"-    nnds  of  apparatus. 
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by  hand  work,  jobs  that,  though  not  particularly  tiresome, 
are  nevertheless  irksome ;  such  as  grinding  meat  and  coffee, 
stuffing  sausage,  mixing  bread,  or  sharpening  knives. 

The  electric  range  will  be  better  appreciated  as  its  ad- 
vantages  become   better   known   and   will   be  used   where 
electric   plants   of   sufficient   size   to   operate   a   range   are 
available.     Many  beating  units  such  as  table  utensils,  fire- 
less  cookers,  water  heaters,  griddles,  and  othersi  are  already 
in  use  and  are  prov- 
ing themselves  to 
be  desirable  under 
different    c  o  n  d  i- 
tioDS.     Tlie  wash- 
ing machine,  elec- 
tric iron,  vacuum 
cleaner,    sewing 
machine  motor, 
and    motor-driven 
pumping  units  are 
all  helping  to  make 
life   on   the    farm 
more      enjoyable 
and  appreciated. 
LIGHTING. 

Lighting    prob- 
ably  is   the   influ- 
encing factor  in  a 
decision     to    have 
electricity   avail- 
able   in   the    farm 
home;  therefore  it 
usually    will    be 
considered    first. 
But  before  any  definite  steps  are  taken  toward  purchasing 
electricity  from  a  central  station  or  high-tension  transmis- 
sion line,  or  installing  a  private  farm  hydroelectric  plant  or 
an  engine-driven  plant,  it  is  advisable  to  make  an  estimate 
of  the  average  daily  load. 

If  it  is  assumed  that  in  the  list  below  the  distribution  of 
lamps  and  the  time  that  they  will  be  burned  is  a  fair  average 


Motor-Driven  Sewing  Mactilne. 

The  machine  Ig  mounted  od  a  wood  base  ud  mar 
•  placed  OD  IDT  table  far  use.  A  toot-operated 
rllch  permits  starting  and  etopplDg  rradlly 
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for  conditions  prevailing  on  the  average  farm,  then  the 
following  represents  an  electrical  load  for  one  day  on  that 
farm. 

Estimate  of  daily  lighting  load. 


Location. 


Lamps. 


Nnm- 
ber. 


Watts. 


Hours 
per 
day. 


Living  room 

Dining  room 

Kitchen 

Bedrooms  (3  bedrooms) 

Bams 

Other  outbuildings 

Bliscellaneous,  porch,  yards,  etc. 


2 
2 
1 
1 
8 
4 


40 
20 
20 
20 
20 
20 


Total  average  lighting  load  per  day. 


3 
2 
3 


Total 
watt- 
hours. 


240 
10 
CO 
30 

320 
40 

100 


870 


With  this  schedule  before  him  the  farmer  is  in  a  position 
to  interpret  his  needs  for  lighting  more  intelligently. 

WIRING  PLANS  FOR  THE  HOME. 

In  building  or  purchasing  a  home  it  is  desirable  to  incor- 
porate in  its  construction  or  furnishings  all  such  features  as 
will  insure  maximum  comfort  and  convenience.  Electricity 
aids  materially  in  supplying  these  features,  particularly  if 
care  and  thought  are  given  to  laying  out  the  system. 

It  is  no  doubt  true  that  many  builders  of  homes  delay  the 
wiring  of  their  houses  until  after  they  are  built.  Probably 
this  tendency  is  more  pronounced  in  rural  districts  than  in 
cities.  This  may  be  because  they  are  not  quite  convinced 
that  electrical  devices  will  supply  the  comforts  and  con- 
veniences attributed  to  them.  Or  perhaps  they  may  be 
under  the  impression  that  a  haphazard  system  of  wiring  that 
can  be  installed  cheaply  with  no  provision  for  the  future 
needs  will  be  just  as  satisfactory.  Sooner  or  later  this  will 
give  reason  for  complaint.  Especially  will  this  be  the  case 
There  electric  lights  and  heating  devices  are  used  on  the 
^ame  outlets.  To  be  obliged  to  unscrew  a  lamp  from  a 
socket,  screw  in  a  plug  for  a  heating  device,  and  when 
•-'Ough  using  it,  unscrew  the  plug  and  replace  the  lamp 
-tl  offset  mucVi  of  the  convenience  which  the  electric  heat- 
lig  imi     »ff^r-       ^erha^-    lO  better  example  could  be  men- 

■»^^«SiL  icinor  fV>o  baby  milk  warmer  at 

,.  -»  piorfT-ic  light. 


,or»or 


.r»T 
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"Where  it  is  intended  to  use  electricity  for  lighting  and 
for  various  devices  for  heating  and  cooking,  the  arrange- 
ment    of    the 


t  i  O  n        and  The  Vacnnm  Cleiiner. 

measured      i  n  Thpsp  machines  arc  obtainable  In  various  Btjlea.     A.  Tho 

,  ling  tTpe.      As  KhowD  it  Is  equipped   for  carpet  clcaalDg. 

anotner  meter  .vtlncbmcnls  rOBble  it  m  be  used  for  other  cleanEnK  opera- 

than       that  ti""^-       "■  T'"'   cylinder   Ijpe.      Aa   shown    It   Is  equipped 

-  for  furniture  cleaning. 

u  s  e  tl     I  o  r 

lighting.    This  system  is  the  most  expensive  and  is  applicable 

principally  to  those  houses  for  which  electric  current  is  pur- 
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chased  from  a  high-tension  transmission  line  or  central  sta- 
tion company.  The  second  plan  combines  the  use  of  lighting 
circuits  and  a  separately  metered,  heavier  wired  circuit  from 
which  current  can  be  drawn  for  the  operation  ol  at  least  the 
larger  cooking  utensils.  This  system  also  generally  presup- 
poses the  purchase  of  current,  but  is  also  applicable  to  such 
houses  as  may  be  supplied  from  farm  hydroelectric  plants. 
The  third  system  is  the  simplest  and  comes  nearest  to  being 
in  almost  universal  favor.  It  makes  use  of  lighting  circuits 
provided  with  proper  outlets  at  various  points  throughout 
the  house.  It  is  the  only  one  which  may  be  considered  in 
connection  with  a  low- voltage  (32- volt)  storage  battery  plant 
and  also  with  many  of  the  110-volt  outfits. 

SWITCHES. 

A  liberal  use  of  switches  in  a  home  is  recommended,  as  it 
invites  economy  by  encouraging  the  putting  out  of  lights 
when  leaving  a  room.  The  flush  type  placed  in  metal  cut- 
out boxes  sunk  in  the  wall  are  largely  used.  They  are 
\eiry  satisfactory  and  should  generally  be  located  just  in- 
side of  entrance  doors.  For  large  rooms  it  is  well  to  have 
more  than  one  switch  and  sometimes  it  is  desirable  to  use  a 
switch  one  turn  of  the  handle  of  which  lights  one  group 
of  lights,  the  second,  an  additional  group  without  putting 
out  the  first  group,  and  the  third  turn  puts  all  out. 

HALL  LIGHTS. 

It  is  customary  to  arrange  lights  for  halls  and  stairs  so 
that  they  may  be  turned  on  or  off  from  one  or  more  switches, 
usually  two,  one  on  the  first  floor  and  one  on  the  second  floor. 
These  switches  are  known  as  3-way  or  4-way,  or  3-pole  or 
4-pole,  switches.  Thus  a  person  on  a  lighted  first  floor  wisli- 
ing  to  go  to  a  dark  second  floor  is  enabled  to  light  the 
second-floor  light  from  the  first  floor,  go  upstairs  and  from 
there  extinguish  the  first-floor  light. 

CLOSET   LIGHTS. 

A  ceiling  light  placed  in  a  closet  is  very  desirable,  es- 
pecially if  the  light  from  a  window  does  not  enter  it. 
Switches  for  closets  are  often  set  in  the  door  joints  and 
operated  by  the  movement  of  the  door.  If,  however,  the 
door  is  to  be  left  open  for  ventilation,  wall  switches  are 
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light  which  burns 

■when    the    switch  Drop  Shower  iind  Wall  Switch. 

is      on      serves      to  Uehtlng  fliturea  or  this  Ij-pc  trequcntly  produce 

economize  current.  V^fo^fS   fUecta.    Hlthough    the    inverted    dome    <not 

_, ,    .                              .  shown)  IB  prptorred  by  many.     it.  Wall  (fluah  type) 

IhlS     type      of  push   switches  are  uaually   placed   aboot   3  feet   10 

switch    is    to    be  -°''"^'  '""^  ""^  ^""■-      "'■'«''  desired  they   may  be 

.     ,       .  placed    higher  90 'as    1o   lie   out    of    reach    ot   email 

recommended    i  n  children. 
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connection  with  all  heating  or  other  appliances  which  are 
fixed  in  position  and  do  not  visibly  indicate  when  current  is 
on.  Switches  of  this  type  are  obtainable  as  combination 
units  w^hich  may  be  placed  together  in  the  same  wall  outlet 
and  covered  with  a  single  plate. 

BASE  AND  WALL  RECEPTACLES. 

A  liberal  distribution  of  flush  receptacles  and  plugs 
throughout  a  residence  will  be  found  handy  for  a  great 
variety  of  purposes.  When  wiring  is  being  done  the  instal- 
lation of  a  few  for  which  at  the  moment  no  use  appears  will 
cost  but  little  more  and  the.  chances  are  that  as  the  ad- 
vantages of  electricity  become  better  known  they  will  be 
found  very  desirable.  Such  receptacles  may  be  placed  gen- 
erally on  or  just  above  the  baseboard  and  the  plates  may  be 
painted  to  match  the  surroundings  so  that  they  will  be  in- 
conspicuous. It  is  well  to  install  two  spare  receptacles  in 
each  main  room  and  hall. 

OUTSIDE  OUTLETS. 

The  porch  should  have  one  or  more  outlets  in  the  ceiling 
and  if  a  living  porch  is  provided  receptacles  should  be 
placed  in  the  side  wall  12  to  15  inches  above  the  floor  (to 
prevent  ^Yater  splashing  on  them),  to  which  may  be  con- 
nected a  reading  lamp,  chafing  dish,  or  such  other  useful 
electrical  device  as  may  be  needed.  The  lights  in  the  ceiling 
should  be  controlled  by  a  switch  just  inside  the  door  or  if 
it  may  be  desirable  to  turn  them  on  or  off  from  the  outside 
as  well,  a  double  switch  (on  inside  and  outside)  can  be  used. 

FLOOR  RECEPTACLES. 

The  use  of  heating  devices  on  the  table  calls  for  floor  out- 
lets to  avoid  a  wire  dangling  from  the  lighting  fixture  above. 
Floor  boxes  with  cone-shaped  tops  projecting  above  the 
9oor  to  prevent  water  from  entering  the  box  and  to  protect 
the  wires  are  obtainable,  or  the  cone  tops  can  be  removed  and 
1  flush  top  substituted. 

CELLAR  LIGHTING. 

'^•^tlets  in  the  cellar  should  bo  so  located  as  to  best  illumin- 

^lUnrli'T       ipi     irfoTiqnnoc:      "  irnor^og^   .»nrl    fi^el    StoragO    blUS, 
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and  pumps  or  other  apparatus  that  might  need  attention. 
Small  consumption  lamps,  10  or  15  watt,  usually  are  suf- 
ficient for  general  illumination  in  the  cellar.  For  a  work 
bench  or  other  utility  requiring  better  light,  40-watt  lamps 
are  better.  Store  rooms  for  vegetables  and  other  edibles 
should  be  well  lighted  from  the  ceiling,  with  a  controlling 
switch  at  the  door  or  a  pendant  switch  at  the  lamp.  At 
least  one  light  in  the  cellar  should  be  located  to  illuminate 
the  stairway,  and  this  light  should  be  controlled  from  a 
switch  at  the  head  of  the  steps. 

ROOM  LIGHTING. 

It  is  a  decided  mistake  to  attempt  to  limit  outlets  in  resi- 
dences to  the  fewest  possible  permissible  with  the  original 
furniture  layout.  They  should  be  planned  with  a  view  to 
any  rearrangement  of  furnishings.  It  is  always  possible  to 
cap  outlets  until  needed.  All  portions  of  a  room  should 
be  properly  illuminated  and  the  lighting  layout  should  be 
studied  with  this  in  view. 

HALL  LIGHTING. 

A  soft  general   illumination  adapts  itself  well  to  halls, 

with  the  possible  addition  of  a  portable  table  or  standard 

lamp. 

PANTRY  LIGHTING. 

The  pantry  should  be  well  lighted  from  a  high  center  out- 
let so  that  contents  of  dressers  and  cupboards  can  be  seen 
distinctly.  The  outlet  should  be  controlled  by  a  switch  at 
the  door. 

KITCHEN  LIGHTING. 

A  ceiling  outlet  controlled  from  a  switch  at  the  door  into 
the  dining  room  is  always  recommended.  If  no  other  lights 
are  provided  there  is  annoyance  from  shadows  at  the  stove, 
at  the  sink,  or  other  points  where  one  works.  For  this 
reason  side  outlets  are  advised,  particularly  at  the  sink  and 
near  the  other  most-used  portion  of  the  room. 

LAUNDRY. 

As  the  laundry  is  usually  finished  in  light  color,  com- 
paratively little  general  illumination  from  ceiling  fixtures 
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is  required.  At  the  ironing  board  a  drop  light  should  be 
provided  with  a  socket  of  the  double  outlet  type,  or  provision 
be  made  for  a  separate  outlet  for  connecting  the  electric  iron. 

BATHROOM  LIGHTING. 

For  bathrooms  of  the  size  found  in  most  houses,  one  drop- 
light  from  the  ceiling  or  a  bracket  with  the  lamp  located 
in  front  of  and  slightly  above  the  mirror  is  usually  suffi- 
cient. When  the  room  is  larger  than  the  average,  the  in- 
stallation frequently  includes  a  ceiling  outlet  with  a 
side  outlet  placed  on  each  side  of  the  mirror.  The  ceiling 
outlet  is  usually  controlled  by  a  switch  at  the  door,  while  the 
side  outlets  may  have  chain  pull  or  key  switches.  The  side 
fixtures  at  the  mirror,  if  installed,  should  project  8  to  15 
inches  from  the  wall  and  be  so  placed  as  to  light  well  each 
side  of  the  face.  Bathroom  lights  should  never  be  so 
placed  as  to  throw  the  shadow  of  anyone  in  the  room  on  the 
window  shade. 

SEWING-ROOM  LIGHTING. 

The  general  illumination  of  the  sewing  room  may  be  from 
the  ceiling,  with  one  switch  control,  or,  where  the  room  is 
small,  one  light,  either  drop  from  ceiling  or  wall  outlet,  will 
be  sufficient.  Though  not  absolutely  essential,  side  lights 
installed  to  brightly  illuminate  the  sewing  and  cutting  table 
and  the  location  where  the  comfortable  chair  for  hand 
sewing  is  usually  placed  add  conveniences  not  commonly 
met.  A  separate  outlet  for  the  pressing  iron  should  not  be 
overlooked,  and  the  need  of  an  electric  fan  in  warm  weather 
may  call  for  another  outlet,  although  in  most  cases  it  will 
be  attached  to  the  lighting  socket. 

ELECTRIC  COOKING. 

The  use  of  electricity  for  general  cooking  purposes  is 
really  deserving  of  far  more  space  than  can  be  given  in  this 
short  article  in  order  to  convey  properly  even  a  fairly  ac- 
curate conception  of  its  merits.  Among  its  advantages^  and 
they  far  outweigh  the  disadvantages,  may  be  mentioned 
those  that  follow. 

As  compared  to  other  methods  of  cooking,  little  heat  is 
thrown  into  the  room.     This  makes  it  strongly  favored  for 
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hot  weather,  when  the  average  kitchen  is  too  hot  to  work  in 
comfortably  most  of  the  time  that  the  cooking  is  going  on. 
Contrary  to  conditions  existing  in  kitchens  where  fuel  is 
consumed  at  the  burners  of  the  stove,  no  products  of  combus- 
tion pass  into  the  air  of  a  room,  hence  with  electric  cooking 
the  air  is  decidedly  better  when  the  outside  temperature 
requires  that  doors  and  windows  be  kept  closed.  The  rate 
of  cooking  can  be  more  definitely  and  quickly  regulated. 
Electric  cooking  utensils  are  not  covered  with  soot  and 
therefore  are  easier  to  wash  and  clean.  If  a  breeze  is  blow- 
ing through  the  kitchen  on  a  summer  day  no  attention  need 
be  paid  to  it,  as  there  is  no  danger  of  explosion  or  other 
trouble  due  to  the  possible  extinction  of  the  flame.  In  fact, 
with  electric  cooking  there  is  practically  no  such  fire  risk  as 
there  is  with  coal,  gas,  or  gasoline.  Some  cooking  can  be 
done  on  the  dining-room  table,  and  this  sometimes  appeals 
strongly  to  those  who  do  not  like  to  absent  themselves  from 
the  family  meal  or  who  like  to  have  things  hot  from  pan  to 
plate. 

Electric  cooking  is  no  doubt  a  desirable  asset  to  any 
household.  It  must  be  regarded  as  more  expensive,  when 
dollars  and  cents  are  considered,  but  many  who  use  it  rate 
the  convenience  and  advantages  as  well  worth  the  difference. 
Electric  cooking,  however,  can  not  be  considered  as  possible 
with  the  ordinary  farm  light  and  power  outfit.  Service 
from  transmission  lines,  central  stations,  and  even  from  some 
private  hydroelectric  plants  of  more  than  the  usual  capacity 
does  make  it  available. 

SOME  LIGHTING-CIRCUIT  APPLIANCES. 

There  are  several  appliances  that  can  be  used  on  electric 
lighting  circuits.  Several  types  of  portable  disk  stoves  are 
available.  They  may  be  obtained  for  either  the  32  or  110 
voltage.  Bacon  and  eggs  and  griddle  cakes  may  be  cooked 
on  these  stoves.  Toast  may  be  made  by  placing  a  piece  of 
wire  netting  between  the  bread  and  the  top  of  the  stove. 
Tliey  may  be  used  in  the  dining  room,  sick  room,  etc.  They 
are  made  in  at  least  three  sizes,  and  the  largest  ones  are  pro- 
vided with  a  three-point  switch  which  permits  a  regulation 
of  temperature. 
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The  electric  toaster  permits  the  toasting  to  be  done  whei-o 

it   can   be   watched   without   undue   inconvenience.     Many 

claim  that  the  sooner  toasted  bread  is  served  after  toasting 

thA    morp    dpi;ci<.ii<;:    ia 


retain  the  delicate  and  dis-  ^^^'  ^"'^^ 

tiiictive  aroma  which  niav  ■^^*'»^"  •"""  ■^'"'  """'^^  •"  •■i"'p  '"'^ 
,,...,,  ,  ■        l«l>or-BiivlDg   device    with   a    wiMtate 

DC  lost  in  the  form  of  vapor,  muior.  it  l-  to  be  aeslred.  .1.  Motor- 
the  coffee  percolator  has  •'■■''■■'■''  """'■'■'e  mnehlne  and  wringer, 
much  to  commend  it.     Ihey 

are  obtainable  in  several  kizcs  for  both  the  3-2  and  the 
no  voltage. 

Uping  obtainable  in  a  number  of  different  designs  and  de- 
-ifincd  for  perfect  control  and  regulation  of  heat,  the  elec- 
tric chafing  dish  permits  the  preparation  of  a  small  meal  in 
any  room  whore  an  electric-lighting  plug  exists.  They  too 
aie  procurable  for  cither  the  32  or  the  110  voltage. 
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The  hot-water  bottle  has  seen  so  much  use  in  many  homes 
that  some  would  not  care  to  be  without  one.  The  applica- 
tion of  heat  is  recognized  by  the  medical  profession  as  a 
very  important  and  reliable  means  of  relieving  suffering. 


The  Electric  Iron. 

Probably  the  best  known  and  most  used  of  all  labor-aa»liiff 
dcvicps.  llPBted  from  within  by  a  continuous  supply  of 
beat,  it  avoids  the  changing  oC  Irons  over  a  hot  stove  and 

And  the  electric  heating  pad  eliminates  the  danger  of  leak- 
ing water  and  provides  or  maintains  a  constant  maximum 
temperature,  A  regulating  switch  permits  adjustment  for 
different  degrees  of  heat. 

For  table  cooking  the  table  grill  fills  a  long-felt  want. 
With  it  one  may  fry,  broil,  toast,  boil,  or  have  a  hot  plate, 
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each  necessarily  limited  in  capacity  but  functioning  per- 
fectly. The  utensil  consists  of  a  horizontal  series  of  open 
radiant  coils  which  glow  almost  instantly  upon  turning  on 
the  current.  A  vessel  is  supplied  for  boiling  water  or  steam- 
ing eggs,  the  cover  of  which  when  inverted  forms  a  frying 
pan.  Under  the  heating  coils  is  a  compartment  for  broil- 
ing, while  bread  may  be  toasted  on  gratings  directly  over  the 

heating  coils. 

WASHING  MACHINE. 

The  washing  machine  has  perhaps  done  as  much  (if  not 
more)  toward  relieving  the  housewife  of  much  of  the  extra 
burden,  which  has  been  thrown  upon  her  under  present  eco- 
nomic conditions,  as  any  other  of  the  labor-saving  devices. 
There  is  no  doubt  that,  in  a  measure,  it  replaces  the  washer- 
woman. Let  no  one  have  the  impression,  though,  that  it 
does  the  family  wash  and  therefore  offers  a  complete  solution 
of  the  problem.  The  installation  of  a  washing  machine  re- 
moves much  of  the  drudgery  and  heavy  work  of  washing, 
but  when  the  job  is  once  started  practically  all  of  one's  time 
is  required  until  the  clothes  are  out  on  the  line.  It  has  thus 
made  it  possible  for  girls  14  years  old  to  do  the  family  wash, 
whereas  under  the  old  manual  way  it  would  have  been  con- 
sidered that  the  labor  required  made  that  out  of  the 
question. 

These  machines  are  manufactured  by  many  companies 
and  require  comparatively  little  current  for  operation. 
They  may  be  operated  from  any  lighting  socket. 

ELECTRIC  IRONS. 

Electric  irons  are  available  in  weights  of  3,  4,  5,  and  6 
pounds.  The  lightest  consumes  about  350  watts,  the  heaviest 
about  580.  The  4-pound  iron  probably  is  the  most  used. 
The  electric  iron  is  the  most  popular  of  all  the  household 
conveniences.  It  is  manufactured  in  several  shapes.  In 
one,  a  pull-off  plug  makes  the  electrical  connection  to  the 
heating  element  of  the  iron.  In  another,  an  indicating  "  on 
and  off"  switch  is  added,  while  ^n  still  another  a  perma- 
,o»>fiy  attached  co  1  is  provid^"-      '^v  ^ype  can  not  be  rec- 


By  LoDia  D.  Hat.t., 

SpecialUt  in  Charge,  Marketing  Live  Stock  and  Meats 

Bvreav  of  Markets. 

UNIQUE  among  the  marketing  systems  of  the  world, 
the  stockyards  centers  of  the  United  States  are  the 
most  highly  organized  institutions  in  existence  for  the  sale 
of  live  stock  and  for  the  manufacture  and  distribution 
of  live-stock  products.  Contrasted  with  the  village  market 
place,  where  the  farmer  dickers  directly  with  the  butcher 
over  the  price  of  his  pig  or  cow,  the  mammoth  modern  live- 
stock markets  of  America  have  become  the  wonder  of  the 
world.  The  Chicago  stockyards,  foremost  in  volume  of 
business  among  all  markets  of  any  kind,  draw  their  supplies 
of  animals  from  the  most  remote  coasts  and  corners  of  the 
country,  and  transact  annual  live-stock  sales  of  about  a  bil- 
lion dollars,  or  more  than  three  millions  a  day.  Kansas 
City,  Omaha,  St.  Joseph,  East  St.  Louis,  Fort  Worth,  St. 
Paul,  Sioux  City,  Denver,  and  other  important  points  like- 
wise have  dovploped  to  the  degree  of  great  public  centers  of 
interstate  live-stock  trade.  In  all  there  are  now  about  70 
public  markets  to  which  live-stock  shipments  are  consigned 
regularly.^  During  1919,  the  numbers  of  animals  passing 
through  these  points  were  about  25  million  cattle,  27  million 
sheep,  and  45  million  hogs,  which,  although  including  many 
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duplications  due  to  counting  stock  at  more  than  one  point, 
still  represent  a  considerable  majority  of  the  meat  animals 
marketed  in  the  United  States. 

Natural  economic  conditions  have  been  chiefly  responsible 
for  the  development  of  these  market  centers.  Unlike  the 
more  thickly  and  homogeneously  populated  countries  of 
the  Old  World,  our  largest  consuming  and  distributing  cen- 
ters and  export  points  are  located  along  the  Atlantic  sea- 
board while  our  supply  of  meat  animals  is  chiefly  in  the 
middle  and  western  sections.  This  situation  precludes  the 
direct  local  movement  of  meat  animals  from  producers  to 
retail  dealers,  except  to  a  limited  extent.  Consequently  the 
development  of  large  live-stock  markets  and  packing  centers 
at  intermediate  points  was  inevitable.  With  the  gradual 
westward  drift  of  the  centers  of  population  and  industry, 
together  with  the  development  of  improved  transportation, 
refrigeration,  and  methods  of  packing  and  distribution,  a 
corresponding  development  of  live-stock  markets  has  oc- 
curred at  points  nearer  the  producing  centers,  and  at  the 
present  time  such  markets  exist  in  almost  all  parts  of  the 
United  States.^ 

Coincident  with  their  remarkable  development  in  magni- 
tude and  organization,  these  great  markets  have  produced 
problems  which  have  a  vitally  important  bearing  upon  live- 
stock production  and  which,  therefore,  directly  affect  every 
citizen  either  as  a  producer  or  as  a  consumer  of  meats.  The 
root  of  these  problems  consists  in  the  concentration  of  owner- 
shij)  and  control  of  the  stockyards  and  other  facilities  at 
many  of  the  important  live-stock  centers,  which  gradually 
have  been  absorbed  by  Chicago  meat-packing  interests. 
These  interests,  according  to  the  Federal  Trade  Commission, 
now  own  or  control  28  stockyards  through  which  pass  84 
per  cent  of  the  live  stock  shipped  to  market  centers  in  this 
country.-  As  this  group  of  packers  is  regarded  by  most 
stockmen  and  farmers  as  a  virtual  monopoly  in  their  con- 
trol of  the  meat  supply,  and  as  it  is  considered  that  they  are 
able  to  manipulate  market  prices  and  movements  to  a  large 
extent,  the  consequent  efl*ect  of  their  gradually  gained  domi- 

*  Great  Central  Markets  for  Lire  Stock  and  Meats.     Proceedings  of  Second 
Pan-American  Scientific  Congress,  Vol.  Ill,  p.  335-341. 

*  Report  of  the  Federal  Trade  Commission  on  the  Meat  Packing  Industry. 
Part  III,  p.  11. 
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nation  of  most  of  the  principal  stockyards  and  of  the  meat 
trade  in  the  largest  cities  has  been  a  growing  distrust  and 
dissatisfaction  on  the  part  of  live-stock  producers  with  re- 
gard to  marketing  conditions. 

The  resultant  situation  relative  to  the  production  of  meat 
animals  is  shown  strikingly  by  the  diagram  below,  which 
means,  substantially,  that  the  beef  cattle  supply  remained  at 
a  standstill  for  20  years  before  the  war  with  Germany,  and 
the  hog  supply  for  practically  30  years,  while  the  number  of 
sheep  had  diminished  heavily.  Although  production  was 
simulated  by  the  rising  prices  and  by  the  optimism  which 
naturally  spread  among  food  producers  after  the  magnitude 
of  Europe's  ;war-time  food  needs  became  apparent,  still  the 
discrepancy  between  the  domestic  demand  and  the  limited 
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Trend  of  Population  and  I4ve  Stock  in  tlie  United  States, 

1870  to  1919. 

supply  of  live  stock,  together  with  the  apparent  need  for 
greatly  increased  quantities  of  meat  for  the  fighting  forces, 
produced  a  serious  situation  which  had  a  critical  bearing 
on  our  position  from  a  military  point  of  view.  Under  these 
circumstances,  the  President,  at  the  suggestion  of  the  Food 
Administrator  in  March,  1918,  appointed  a  commission  to 
consider  and  formulate  a  national  policy  relative  to  the 
meat  supply.  Recognizing  the  prevailing  lack  of  confidence 
as  an  important  factor  in  the  situation,  this  commission  rec- 
ommended to  the  President  the  licensing  and  regulation  of 
the  stockyards,  the  establishment  of  a  governmental  sys- 
tem of  animal  grading,  and  the  official  reporting  of  the  dis- 
tribution of  live  stock,  meats,  and  other  products  from  prin- 
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cipal  packing  points.  Pursuant  to  this  recommendation,  a 
proclamation  making  it  effective  was  issued  by  the  Presi- 
dent, June  18,  1918,  under  authority  of  the  Food  Control 
Act.  The  organization  and  administration  of  the  live  stock 
Inarket  supervision  service  was  immediately  undertaken  by 
the  Department  of  Agriculture  at  the  direction  of  the  Presi- 
dent, the  Chief  of  the  Bureau  of  Markets  being  designated 
as  the  administrative  officer  in  immediate  charge  of  this 
service. 

In  accordance  with  the  President's  proclamation,  the  stock- 
yards, live  stock  commission  firms,  traders,  and  order  buyers 
subject  to  license  were  notified  of  the  license  requirements, 
which  became  effective  July  25,  1918,  to  remain  in  force 
until  the  conclusion  of  peace.  A  tentative  draft  of  rules 
and  regulations  was  submitted  to  several  thousand  repre- 
sentatives of  all  classes  of  interests  affected,  including  live- 
stock producers,  whose  suggestions  and  criticisms  were  care- 
fully considered  before  the  issuance  of  the  general  regula- 
tions governing  licensees.  These  regulations  were  signed 
by  the  President  and  issued  July  26,  1918,  as  Circular  116, 
Office  of  the  Secretary  of  Agriculture.  When  it  was  found 
shortly  thereafter  that  certain  features  of  the  buying  opera- 
tions of  slaughterers,  packers,  renderers,  and  other  buyers 
in  licensed  stockyards  were  not  fully  covered  by  the  Food 
Administration's  control,  a  supplementary  proclamation 
pertaining  to  those  classes  of  business  was  issued  by  the 
President  on  September  6,  1918,  and  the  general  regulations 
were  amended  accordingly. 

The  general  principles  aimed  at  in  the  drafting  of  the 
regulations  were  to  require  adequate  facilities,  equipment, 
and  service  at  live-stock  markets;  to  prevent  extortionate 
or  excessive  charges  for  yardage,  feed,  commissions,  and 
other  service;  to  j^rohibit  unfair  dealing,  deceptive  practices, 
and  unwarranted  combinations,  manipulations,  or  discrimi- 
nation in  the  purchase  and  sale  of  live  stock,  including  the 
circulation  of  false  or  misleading  market  information;  to 
Inquire  the  keeping  of  full  and  accurate  records  by  licensees, 
^nch  records  to  be  subject  to  examination  by  authorized 
fi'^iqlQ;  and  otherwise  to  foster  and  further  open  and  fair 
»iu      i^ior  ^r^  -^flfioi^ntly  conducted  market  places. 
Vh*^    ^^i  .•         ^     ^'^pces  proe^^'^'^d   promptly   from  the 
A^i  1^,,       I,    »     /^      ivor"     »t    rhf^i  ^President's  procla- 
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mation,  and  shortly  thereafter  substantially  all  concerns 
aflfected  had  been  duly  licensed.  Licenses  are  now  held  by 
123  stockyards,  410  commission  men,  115  order  buyers, 
1,052  traders,  speculators,  and  scalpers,  304  slaughterers, 
meat  packers,  Tenderers,  and  other  buyers,  and  by  988 
licensees  conducting  various  combinations  of  these  lines  of 
business,  making  a  total  of  2,992.  One  hundred  and  eighty- 
six  licenses  have  been  canceled,  including  those  surrendered 
on  account  of  discontinuation  of  business  and  two  cases  of 
violation  of  regulations.  A  number  of  additional  cases  are 
pending. 

To  expedite  the  organization  of  a  corps  of  competent 
market  supervisors  and  assure  the  effective  administration 
of  the  regulations,  several  men  of  recognized  standing  and 
successful  experience  in  different  branches  of  the  live-stock 
industry  were  added  temporarily  to  the  live-stock  staff  of 
the  Bureau  of  Markets.  Local  representatives  of  the  bu- 
reau's live-stock  market  report  service,  who  already  were 
stationed  at  the  stockyards  at  Chicago,  Kansas  City,  Omaha, 
East  St.  Louis,  South  St.  Paul,  Denver,  Salt  Lake,  and 
Portland,  were  instructed  to  perform  the  duties  of  acting 
market  supervisors  at  their  respective  markets.  As  rapidly 
as  other  competent  supervisors  were  available  the  service 
was  installed  at  the  following  additional  points:  Billings, 
Boston,  Buffalo,  Cincinnati,  Cleveland,  Fort  Worth,  Indian- 
apolis, Jacksonville,  Lancaster,  Louisville,  Nashville,  New 
Orleans,  New  York,  Oklahoma  City,  Philadelphia,  Pitts- 
burgh, San  Francisco,  Sioux  City,  St.  Joseph,  and  Wash- 
ington. The  supervisors  in  charge  of  these  28  markets  also 
were  made  responsible  for  the  supervision  of  the  various 
other  stockyards  in  their  respective  districts.  Thus  all  of 
the  licensed  stockyards  in  the  United  States  were  shortly 
brought  under  effective  supervision.  Assistant  supervisors 
also  have  been  assigned  to  some  of  the  larger  markets,  such 
as  Chicago,  Kansas  City,  Omaha,  and  East  St.  Louis.  On 
account  of  the  curtailment  of  available  funds  and  the  antici- 
pated conclusion  of  peace,  the  branch  offices  of  this  service 
at  Billings,  Buffalo,  Cincinnati,  Cleveland,  Jacksonville, 
Lancaster,  Nashville,  Oklahoma  City,  Salt  Lake,  Sioux  City, 
and  St.  Joseph  have  been  discontinued  since  July  1,  1919. 

Many  hundreds  of  complaints  and  adjustments  have  been 
handled  by  the  local  supervisors,  illustrative  of  which  may 
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be  mentioned  the  installing  of  needed  stoekyard  facilities, 
such  as  scales,  pens,  alleys,  chutes,  docks,  and  viaducts;  em- 
ploying additional  j-anlmon  lo  relieve  congestion  of  stock 
in  the  yards;  lequiring  the  furnishing  of  feet!  of  suitable 


III  ilie  Hlockjunla. 

A.   A   Wfri-cqulpi»ii   sim'k.var.l   sliowlii;,'   shr^pp   lmus.>    (rfni)    imil    hog   sbeds 
(.■eiiUT).     B,  Calllf  .ill,-y»  »iii]  .s.h:! ,.!,-.■  b-iildiiig  in   n   trploul  Mockyard. 

'luality  and  accounting  for  feed  iit  actual  <»r  carefully  csti- 
■'•ated  weights;  reducing  excessive  charges  for  feed;  clean- 
"g  pens  and  alleys  which  were  unfit  for  use:  ivananging 
■  'ghing  scheduler  and  promoting  earlier  hours?  of  trading 
>i;nihii>t«   ,1- -■^'inl'i"   "onirc"* ''^■'    m(J    delays;   correcting 
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abuses  in  the  disposal  of  crippled  animals;  tipping  stock- 
yards employees  to  secure  special  privileges  in  yarding  and 
handling  stock ;  deceptive  practices  in  the  buying  and  selling 
of  stock;  and  readjusting  inadequate  rates  of  payment  for 
dead  stock. 

As  an  example  of  the  readiness  with  which  the  trade  co- 
operated in  bringing  about  these  improvements,  the  follow- 
ing notice  issued  by  the  Chicago  Live  Stock  Exchange  on 
June  25,  1918,  to  its  members  is  cited : 

In  view  of  the  proposed  Ucensing  of  commission  merchants  under 
t!ie  proclamation  of  the  President  of  the  United  States  and  the  proba- 
bility that  licensees  will  not  be  permitted  to  take  advantage  of  any 
assistance  from  so-called  crippled  hog  traders,  scalpers,  or  followers, 
the  board  of  directors  of  this  exchange  has  this  day  caused  to  be  is- 
sue<l  this  notice,  talking  effect  July  1,  1918,  that  on  and  after  that 
date  commission  merchants  shall  yard  all  stock  from  the  trains,  feed, 
water,  and  weigh  same  by  their  own  employees,  and  that  no  service 
whatever  shall  be  given  or  rendered  by  any  x>ersons  not  on  the  pay- 
roll of  a  commission  concern. 

These  instructions  did  not  alter  the  arrangement  whereby 
the  stockyard  company  renders  certain  services  in  the  delivery 
of  stock  and  feed  to  pens.  This  action  was  designed  to  elimi- 
nate one  of  the  most  common  causes  of  complaint  against 
the  methods  of  handling  consignments  of  stock  in  the  yards. 

The  following  notice  issued  by  the  acting  market  super- 
visor at  Chicago  illustrates  the  manner  in  which  earlier 
hours  of  trading  were  promoted  at  that  important  point : 

At  a  meeting  held  on  April  8  of  officials  and  representative  mem- 
bers of  the  Chicago  Live  Stock  Exchange  and  Traders'  Live  Stock 
Exchange,  packer  buyers,  and  offldals  of  the  Union  Stock  Yards  and 
Transit  Company  with  representatives  of  the  Bureau  of  Markets,  the 
matter  of  an  earlier  market  at  Cliicago  was  considered.  It  was 
agreed  that  the  earliest  hours  of  trading  consistent  with  the  proper 
handling  of  the  stock  are  desirable  and  to  the  advantage  of  all  in- 
terests concerned  and  representatives  of  the  various  interests  present 
expressed  their  willingness  to  cooperate  with  the  Bureau  of  Markets 
to  that  end.  Officials  of  the  Stock  Yards  Company  stated  that  the 
scales  would  be  opened  and  ready  to  receive  and  weigh  stock  earlier 
than  at  present  if  the  advancement  of  the  hours  of  trading  renders 
this  necessary.  Effective  Monday,  April  14,  commission  men  will 
be  expected  to  have  their  stock  ready  to  offer  for  sale  not  later  than 
9  o'clock,  as  far  as  possible,  and  buyers  to  be  in  the  yards  ready  to 
buy  by  that  time.  It  will  be  understood  that  the  early  appearance 
of  buyers  and  sellers  on  the  market  does  not  necessarily  indicate  an 
unusual  market  condition  but  is  in  compliance  with  the  plan  for 
the  establishment  of  an  earlier  market. 
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Patrons  and  members  of  the  trade  at  various  markets  have 
stated  that  the  stockyards  have  been  kept  in  a  cleaner  condi- 
tion since  supervision  was  inaugurated  than  ever  before. 
Enthusiastic  friends  of  the  service  at  one  of  the  important 
stockyards  state  that  the  annual  saving  in  shrinkage  effected 
by  the  improvement  in  terminal  switching  and  unloading  of 
stock  trains  at  that  point  amounts  to  more  than  the  total 
cost  of  supervision  at  all  markets.  It  is  generally  agreed  by 
all  who  have  carefully  observed  the  working  of  the  service 
that  the  activities  of  the  local  supervisors  and  their  assist- 
ants, besides  producing  many  actual  savings  and  correcting 
numerous  specific  abuses,  have  also  prevented  many  former 
irregular  practices  and  exerted  a  salutary  influence  on  trad- 
ing conditions  through  their  mere  presence  on  the  market. 

Among  the  matters  referred  to  the  Washington  office  for 
consideration,  those  of  principal  importance,  and  in  which 
public  hearings  have  been  held,  are  increased  rates  of  com- 
mission and  yardage,  alleged  discrimination  by  members  of 
live  stock  exchanges  against  nonmembers,  discrimination  by 
a  stockyards  company  as  to  the  use  of  vaccinating  facilities 
and  privileges,  theft  of  live  stock,  false  returns  to  con- 
signors, and  overcharges  for  feed  by  stockyards  and  com- 
mission firms.  A  commission  firm  which  made  a  practice 
of  rendering  false  returns  was  required  to  restore  to  its 
shippers  more  than  $18,000  and  its  license  was  canceled. 
Another  licensee  has  been  caused  to  refund  over  $20y000 
wrongfully  withheld  through  the  manipulation  of  feed  ac- 
counts. Other  irregularities  disclosed  through  complaints 
or  by  auditors  and  investigators  of  the  supervision  service 
have  been  dealt  with  as  the  circumstances  appeared  to  war- 
rant. Considering  the  number  of  concerns  licensed  and  the 
immense  vohimo  of  business  affected,  it  is  only  fair  to  say 
that  the  abuses  found  have  been  comparatively  few,  and, 
with  some  exceptions,  not  of  a  flagrant  sort. 

In   accordance   with    a    further   recommendation   of   the 

?resident's  Meat  Commission,  specific  attention  has  been 

riven  by  the  Bureau   of  Markets  to  the   development  of 

standard  market  classes  and  grades  of  live  stock,  in  connec- 

^f^^    vith  the  supervision  of  live-stock  markets  and  the  mar- 

r^^t  service.^     Specialists  in  live-stock  classification, 

•  »emment   Mar^"t  P^'^'^-ts  on   LI'^'    Qf^-^ir  i^-^a  ^»at8.     Yearbook,   U.   8. 
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together  with  the  Bureau's  local  lepresentatives,  were  as- 
signed to  a  thorough  investigation  and  comparison  of  the 
market  classifications  in  use  at  Chicago,  Kansas  City, 
Omaha,  East  St.  Louis,  Fort  Worth,  St.  Joseph,  Sioux  City, 
and  St.  Paul.  On  the  basis  of  this  investigation  a  uniform 
classification  was  adopted  for  use  in  live-stock  reports  at  all 
markets  from  which  quotations  are  issued  hy  the  Bureau, 
and  for  the  guidance  of  all  the  market  supervisors.  This 
marks  an  important  step  in  the  stabilization  and  supervision 
of  market  conditions,  furnishing,  as  it  does,  an  entirely  new 
and  long-needed  means  of  comparison  between  prices  of  live 
stock  sold  at  the  various  markets,  and  between  prices  of 


Waltlu;;  for  a  Buyer. 

live  animals  and  corresponding  grades  of  dressed  meat. 
Records  also  have  been  kept  showing  the  numbers  and  prices 
of  live  stock  purchased  by  slaughtering  concerns,  and  ship- 
ments of  live  stock,  including  stockers  and  feeders,  from  the 
various  markets.  Preliminary  arrangements  also  have  been 
made  for  the  reporting  of  dressed  meat  shipments  from 
principal  packing  points,  but  it  has  been  impracticable  as 
yet  to  put  this  feature  into  operation  because  of  the  lack  of 
sufficient  assistance. 

Besides  the  duties  specifically  provided  for  in  the  Presi- 
dent's proclamation,  the  administrative  staff  and  local  super- 
visors have  cooperated  actively  with  other  branches  of  the 
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Government  in  important  activities  pertaining  directly  to 
the  live-stock  markets.  Information  and  assistance  have 
been  furnished  to  the  Railroad  Administration  in  connec: 
tion  with  the  revision  of  train  schedules  and  terminal  switch- 
ing aiTangements  so  as  to  seciu^e  the  arrival  of  stock  at 
markets  earlier  in  the  day;  in  the  development  of  uniform 
rules  for  feeding  in  transit;  and  in  the  conduct  of  em- 
bargoes against  live-stock  shipments  during  the  periods  of 
excessive  market  receipts.  Committees  appointed  by  the 
Federal  Food  Administrator  for  the  administration  of  an 
agreement  relative  to  minimum  prices  for  live  hogs  were 
furnished  the  services  of  local  supervisors  and  the  use  of 
the  bureau's  facilities  for  the  collection  and  distribution  of 
pertinent  information,  thereby  assisting  materially  in  the 
stabilization  of  the  hog  market  at  a  most  critical  period. 

In  connection  with  the  selection  and  grading  of  dressed 
beef  for  the  Army,  Navy,  and  fighting  forces  of  the  Allies, 
for  which  the  Department  of  Agriculture  was  responsible 
temporarily  and  which  required  the  rapid  organization  and 
prompt  inauguration  of  an  inspection  service  at  the  prin- 
cipal market  centers  by  the  Bureaus  of  Markets  and  Animal 
Industry,  representatives  of  the  stockyards  supervision  serv- 
ice, many  of  whom  were  experienced  in  the  grading  of  beef, 
assisted  effectively  in  starting  and  maintaining  this  impor- 
tant function,  which  exerted  a  direct  and  beneficial  effect 
upon  the  live-stock  markets  by  creating  a  needed  outlet  for 
choice  and  good  beef  of  lighter  weights  than  previously 
had  been  included  in  the  specifications. 

Constructive  methods,  constant  counsel  with  competent 
and  recognized  representatives  of  the  various  interests  con- 
cerned, conservative  action  in  cases  requiring  the  exercise 
of  administrative  authority,  and  absolute  fairness  to  all 
parties  affected,  have  been  the  policies  of  those  responsible 
for  the  conduct  of  this  service.  Despite  the  brief  period 
of  its  existence  and  the  consequent  imperfections,  mistakes, 
and  lack  of  complete  efficiency  which  characterize  all  new 
enterprises  of  such  scope,  the  initial  results  nevertheless 
demonstrate  conclusively  the  value  and  the  possibilities  of 
such  a  supervision  over  the  markets  through  which  passes 
the  bulk  of  the  Nation's  meat  supply. 


XMPORTANCE  OP  THE  CALIFORNIA  CITRUS  VARIETIES. 

DURING  the  crop  year  1918-19  about  39,100  carloads  of 
oranges  and  grapefruit  and  9,963  carloads  of  lemons^ 
or  49,063  carloads  of  citrus  fruit,  were  shipped  from  Cali-. 
fomia.  In  the  ixholesale  markets  this  crop  brought  more 
than  $100,000,000.  After  the  expenses  incurred  in  packing, 
transporting,  and  marketing  were  deducted  from  this 
amount,  approximately  $75,000,000  was  returned  to  the  cit- 
rus growers  in  California.' 

Only  a  few  varieties  of  citrus  fruits  wero  grown  to  pro- 
duce this  result.  The  Washington  Navel  orange  crop, 
which  ripens  during  the  winter  months,  amounted  to  ap- 
proximately 17,000  carloads ;  the  Valencia  orange  crop, 
which  ripens  during  the  summer  months,  amounted  to  about 
20,000  carloads.  Other  orange  varieties  of  minor  impor- 
tance produced  about  1,500  carloads.  The  Eureka  and  Lis- 
bon varieties  of  lemons,  differing  mainly  in  the  season  of 
production,  so  that  mature  fruits  are  marketed  during  the 
entire  year,  produced  9;963  carloads.  The  Marsh  is  the  only 
grapefruit  variety  grown  commercially,  and  this  crop,  which 

1  lufuncQlloa  fiiralaheJ  b;  the  California  Fruit  Growers'  Eicbange. 
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ripens  during  the  summer  months,  amounted  to  about  600 
carloads  of  fruit. 

The  high  commercial  reputation  of  the  California  citrus 
fruits  has  largely  resulted  from  marketing  regular  and  uni- 
form supplies  of  good  fruit  produced  by  a  few  standard 
varieties,  which  are  readily  identified  by  the  trade  and  by 
the  consumers.  For  this  reason  the  importance  to  the  cit- 
rus industry  of  conserving  and  improving  these  varieties, 
now  that  their  reputation  has  become  fully  established,  must 
be  apparent  to  every  thinking  person. 

Most  of  the  development  of  the  citrus  industry  in  Cali- 
fornia to  its  present  great  commercial  importance  has  taken 
place  within  the  last  25  years.  Its  rapid  growth  during  this 
period  is  one  of  the  marvels  of  horticulture.  The  princi- 
pal markets  for  the  crop  are  a  long  distance  from  where 
the  fruit  is  grown.  The  climate,  soil,  and  cultural  condi- 
tions in  the  citrus  districts  necessitate  constant  vigilance 
and  intelligent  effort  in  order  to  produce  successful  crops. 
These  and  other  circumstances  have  resulted  in  the  develop- 
ment of  many  improved  cultural  and  marketing  practices, 
largely  by  the  aid  of  scientific  research,  which  have  proved 
to  be  invaluable  not  only  in  the  profitable  growing  and 
marketing  of  citrus  crops  in  California,  but  also  in  the 
production  and  marketing  of  fruit  crops  in  other  sections 
of  the  United  States. 

OCCURRENCE  AND  FREQUENCY  OF  BUD  VARIATION. 

During  recent  years  many  California  citrus  growers  have 
noticed  the  presence  of  undesirable  trees  in  their  orchards. 
This  condition  seemed  more  apparent  in  young  orchards  or 
those  farther  removed  from  the  original  trees  from  which 
the  varieties  developed  than  in  the  older  orchards  which  were 
more  closely  related  to  the  original  parent  trees.       Many 
of  these  ^ees  apparently  produced  irregular,  light  crops  of 
inferior  quality.     In  some  cases  the  commercial  and  eating 
quality  of  the  fruit  from  the  offtype  trees  proved  to  be  so 
poor  that  it  became  necessary  to  sort  them  out  from  the 
general  crop  and  throw  them  into  the  cull  bins.     This  con- 
dition increased  the  expense  of  assorting  the  crop  and  also 
iiaterially  reduced  the  merchantable  yield  of  the  orchards. 
■'rt    nany  inst9»^  ^'^^  ^hc  iufp^ior  and  worthless  fruits  from 
.<  ipGi   lb.,      ^—    2c  il^     *f^     ^f^  Ap«5ilv  identified  in  the 
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packing  houses  and  were  inadvertently  included  with  the 
regular  pack ;  the  consumer  was  disappointed  in  their  eating 
quality,  and  a  loss  of  reputation  for  the  crop  as  a  whole 
inevitably  resulted. 

Acting  upon  the  request  of  some  of  the  leading  citrus 
growers  in  southern  California,  the  Bureau  of  Plant  In- 
dustry in  1909  began  an  investigation  for  the  purpose  (1) 
of  ascertaining  the  variations  which  have  taken  place  in 
the  important  commercial  citrus  varieties  grown  in  Cali- 
fornia through  bud  variations  and  to  learn  the  comparative 
value  of  the  different  strains  arising  from  these  variations 
for  commercial  fruit  production;  (2)  to  determine  the  ex- 
tent to  which  undesirable  variations  have  been  propagated, 
as  shown  by  the  percentage  of  such  undesirable  trees  exist- 
ing in  the  parent  bearing  orchards;  and  (3)  through  im- 
proved methods  of  propagation  to  reduce  the  number  of 
undesirable  variations  which  enter  into  commercial  citrus- 
fruit  orchards. 

These  investigations  have  been  carried  on  by  means  of 
records  and  observations  of  individual  trees.  The  term 
** performance  record"  is  used  here  to  mean  the  record  of 
the  number  and  commercial  quality  of  fruits  borne  by  indi- 
vidual trees  during  a  period  of  years.  Mostly  these  studies 
were  made  in  performance-record  plats,  consisting  of  groups 
of  trees  grown  imder  comparable  conditions,  selected  for 
the  purpose  of  determining  the  behavior  of  the  trees  by 
means  of  individual-tree  records  of  production,  observations, 
descriptive  notes,  and  photographs. 

In  addition  to  securing  accurate  individual-tree  yield 
records,  a  very  careful  study  of  the  tree,  flower,  and  fruit 
characteristics  was  made.  These  data  showed  that  striking 
bud  variations  were  of  frequent  occurrence  in  many  of  the 
citrus  trees.  For  example,  typical  Washington  Navel 
orange  trees  each  grown  from  a  single  bud  and  bearing 
fruits  similar  to  those  shown  in  figure  1,  were  often  found 
bearing  several  distinct  types  of  navel  oranges,  such  as  those 
shown  in  figure  2.  In  some  cases  these  variations  occurred 
as  single  fruits  possessing  characteristics  different  from 
those  of  the  Washington  Navel  orange.  In  other  instances 
Washington  Navel  orange  trees  were  discovered  having  one 
large  limb  bearing  many  fruits  which  were  so  different  from 
the  other  fruits  on  the  tree  as  to  be  classed  as  belonging  to 
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a  totally  different  variety.  Several  individual  trees  were 
found  on  which  nine  different  strains  of  the  navel  orange 
■were  borne  on  different  limbs,  nil  of  them  arising  as  bud 
sports  in  these  trees.  The  differences  in  the  charactemtics 
of  (Jie  fruit  variations  in  some  of  the  trees  were  found  to  be 
iilmost  ns  important  from  the  commercial  standpoint  as 
those    which    differentiate    liorticultiirnl    varieties.    These 


Beat  Strain  of  the  WnsbtriKton  Nuvel  Orange. 

Fia.  1. — Tj-plcal  triiits  from  a  trco  o(  the  best  strain  of  tlie  Washloeton  NbtsI 

orange  vnrictj. 

variations  were  not  confined  to  the  Washington  l^avel 
orange,  but  were  found  almost  as  frequently  in  the  trees  of 
the  other  varieties  studied. 

The  number  of  the  important  fruit  variations  borne  by 
individual  citrus  trees  differed  greatly.  A  few  trees  in  all 
of  the  varieties  have  been  found  without  any  apparent  or 
marked  variation  in  fruits  other  than  the  usual  modifica- 
tions of  size,  shape,  texture  of  rind,  color,  and  quality  which 
are  probably  due  to  the  influence  of  seiif-on.  culture,  or  other 
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enviromnental  conditions.  Fortunately,  from  the  stand- 
point of  the  conservation  and  improvement  of  the  varieties, 
the.  inherent  variations  have  been  found  to  occur  most  fre- 
quently in  the  trees  of  the  inferior  strains  of  all  of  the  varie- 
ties. The  most  productive  trees  in  all  cases  so  far  studied 
and  those  bearing  the  most  desirable  fruits  have  produced 
comparatively  few  of  these  marked  fruit  or  other  bud  varia- 
tions.^ 


Dry  Strain  of  the  Washington  Navel  Orange. 

¥ia.  2. — Typical  fruits  from  a  trte  ot  tbe  dry  Btraln  of  the  Washington  Navel 
orange  variety,  ahowLag  the  undealrable  and  worth  less  characterlstEcs  of  the 
fnilta  of  this  strain.  This  and  other  inferinr  strains  orlglaated  as  bud  varla- 
tlona  oC  tbe  beat  stiBln.  and  their  accidental  propagation  has  been  the  scarce 
«f  crret  loss  anaually  Co  tbe  growers  poBscssing  tbem. 

ORIGIN  OF  STRAINS. 

The  term  "strain"  is  here  used  to  designate  a  group  of 
individuals  of  a  horticultural  variety  which  differ  from  all 
other  individuals  of  the  variety  in  one  or  more  constant  and 
recognizable  characteristics  capable  of  perpetuation  through 
vegetative  propagation. 

■The  detailed  results  ot  Che  InvcBtlgatlon  ot  the  Tarlatlons  of  citrus  varie- 
ties In  California  have  been  presented  In  a  series  of  publicatioDs  of  the  Dnited 
StatCH  Department  of  Agriculture.  These  reports  are  la  Department  Bulletins 
•23,  6S4.  and  SOT.  to  which  the  reader  is  referred  [or  further  Information  aa  to 
the  occurrence  and  frequency  of  bud  variBtlona. 
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One  of  the  first  and  most  important  individual  fruit  va- 
riations  observed  in  Washington  Navel  orange  treea  was  a 
largo,  coarse  fruit,  which  is  commonly  called  an  Australian 
Navel  orange.  Soon  after  the  discovery  of  this  single  fruit 
variation  in  the  crop  of  a  typical  Washington  Navel  tree,  a 
limb  was  found  in  a  near-by  Washington  Navel  tree  bearing 
56    typical    Australian    fruits.     A    further    study    of   this 


^^j^^^glj^j^j^^j^jg^g^j^^ 


Sevenil  Strains  of  Lemons  Irom  the  Siimp  Trc*. 


orchard  i-evealcd  several  trees  bearing  nil,  or  nearly  all, 
Vustralian  fruits,  and  having  the  peculiar  upright  habit  of 
.-■•r— th  so  charaeteriKtic  of  the  trees  of  this  strain. 

.Ln  investigation  of  the  single  fruit  variations  found  in 

tlie  trees  of  the  varieties  studied  revealed  their  occurrence  in 

•tlier  *  1CS  as  limb  sports  and  in  other  cases  as  individual 

•p-vt       I'liic  c^ndit'ii  i"'is*r'>to'  the  probable  origin  of  the 
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many  diverse  strains  in  citrus  varieties,  due  to  the  accidental 
propagation  of  limb  sports,  and  is  an  important  reason  for 
obtaining  performance  records  for  use  in  the  selection  of 
bud  wood  for  propagation. 

So  far,  13  strains  of  the  Washington  Navel  orange,  12 
strains  of  the  Valencia  orange,  6  strains  of  the  Marsh 
grapefruit,  8  strains  of  the  Eureka   lemon,  nnd  5  strains 


A  Drone  Tree. 

Fig.  4. — A  lypleol  unnroductlve  or  drone  tree  o 
Eureka    lemon   vnrlelr.      The    Irces   ot   tbls   stral: 
vegetatiTo  Eronth  nod  bvar  llgbt.  lofertor  crops  as  compared  with  tbe  Iren  ot 
the  productlTe  strain. 

of  the  Lisbon  lemon  varieties  have  been'found,  their  char- 
acterictics  described,  and  the  behavior  of  typical  trees  de- 
termined. The  origin  of  all  these  strains  has  been  traced 
to  bud  variations,  examples  of  which  are  shown  in  figure  3. 
Tlieir  distribution  in  established  orthards  has  been  largely 
the  result  of  accidental  propagation  of  the  bud  variations, 
due  to  a  lack  of  knowledge  cf  the  importance  of  the  varia- 
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tions  and  their  significance  in  tlie  work  of  maintaining  the 
citrus  varieties. 

The  extent  of  the  occurrence  of  trees  of  the  diverse  strains  of 
the  citrus  vnrictics  in  California  has  been  studied  carefully 


A  Priiiluctive  I^'ii 

odnrllvo  Xrw  of  tlic 


iji  many  districts  by  nicans  of  orchard  surveys.  The  por- 
■cntage  of  offtype  trees,  that  is,  trees  belonging  to  strains 
■  iffoi-cnt  from  those  desired  in  the  oi-chards  and  usually 

"nferior  to  thci".  Ims  been  found  to  vary  from  10  to  approxi- 
,  itnl.-    10      Sj    ,.-,r«iTt.  -  ■'   •-   —.r  -ent.  of  the  trees  in  the 
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orchards  studied  have  been  found  to  belong  to  strains  which 

differ  marliedly  from  the  typical  or  best  strain   of  the 

variety.     The  largest  percentage  of  variations 
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Fiu.  6— A  iiranch  from  a  Ruby     ^  younger  orchard,the  trees  of 
Liood-oronge  trpc  bearing  &  frnit    ■which   had  been  grown   from 
,  ^a  ^  ^^    ^^^^^^    ^^^^   secured    in    the 


fruit  witliouc  a  navel:   aa  eKunple 

of  the  vBriHtlon  of  frnlts  (reqnentlj       older  gTOVe,  25  per  Ceilt  of  the 

'""■"■  '"  '^"™'  ''"'■  trees  were  found  to  be  of  this 

strain.  In  a  still  younger  orchard,  where  the  trees  had  been 
grown  from  sucker  buds  secured  in  the  second  orchard,  the 
percentage  of  shade  trees  was  found  to  be  75.  This  astonish- 
ing increase  in  the  percentage  of  shade  trees  in  the  younger 

154887°— VBK  1910 ITt 
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orchards  is  due  to  the  fact  that  tlie  bud  cutters  in  each  in- 
stance secured  a  large  share  of  their  bud  wood  from  the 


great    importance    from  a  Top-Workwl  Slmdu  Tree, 

the  viewpoint  of  the  con-  Fiq.  7— a  tjplral   Eureka  lemon  abode 

nervation    and    improve-  S;^.^,l^«V .SZ". '," .■.".".Vr?;, 

ment    of    the    established  pertormanco-rpconl   par.nt   tree,   such    aa 

■    ,.  Ibat  ehowD  Id  flcurc  H.     This  ptiotoETatth 

Citrus  varieties.  was  ukeo  three  moDthB  after  to|>-7orkli>i|: 
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ISOLATION  OP  THE  STRAINS. 

Enough  evidence  has  heen  secured  to  warrant  the  asser- 
tion that  all  the  strains  of  each  of  the  citrus  varieties  dis- 
covered in  these  investigations  can  he  isolated  through  bud 


Good  Results  (rom  Top-Working. 

F[a.  S. — A  top-irorkcd  abade  tree  of  tbe  Eureka  IvmoD  variety.  Bach  as  that  ■ 
shown  In  figure  1.  three  j'eors  alter  top-norkliiE.  The  barren,  rank  growth  of 
the  original  shade  Lree  has  been  replaced  with  the  productive  nonnol  growth 
<rf  the  best  strain.  Ont  of  16.0W  trees  la  this  orchnrd  B,200  worlhlesa  shade 
trcc.i  have  been  eucccsatully  top-jyorked. 

selection.  This  conclusion  is  not  intended  to  convey  the 
idea  that  bud  variation  within  these  strains  can  be  entirely 
eliminated;  on  the  contrary,  the  investigations  have  shown 
that  some  variation  will  likely  continue  as  long  as  the 
strains  are  propagated. 


260       Yearhook  of  the  D(  partmerH  of  Agricviturej  1919. 

What  has  been  demonstrated  is  that  variation  can  be  con- 
trolled by  bud  selection  to  such  an  extent  that  the  indi- 
viduals of  the  strain  can  be  brought  to  a  condition  of  prac- 
tical uniformity  as  regards  crop  production  and  other  char- 
acteristics. At  this  time  there  are  several  thousand  acres  of 
bearing  citrus  orchards  in  California  in  which  the  trees 
have  been  propagated  from  carefully  selected  buds,  secured 
fi'om  superior  performance-record  trees.  In  these  orchards 
the  progenies  of  each  of  the  parent  trees  have  been  kept  sep- 
arate. Performance-record  studies  of  these  progenies  and  a 
comparison  of  their  behavior  with  that  of  the  parent  trees 
conclusively  demonstrate  that  through  bud  selection  each  of 
the  important  citrus  strains  has  been  isolated.  The  uni- 
formity of  the  progenies  and  the  superior  and  heavy  crops 
of  those  of  desirable  strains  have  proved  beyond  any  doubt 
that  it  is  practicable  commercially  to  isolate  and  propagate 
onlv  the  best  strains  and  to  eliminate  the  inferior  ones 
through  careful  bud  selection,  based  upon  individual-tree 
records  and  intimate  tree  knowledge. 

COMPARATIVE  VALUE  OF  THE  STRAINS. 

As  a  rule,  only  one  of  the  many  strains  in  each  of  the 
citrus  varieties  has  been  found  to  be  worthy  of  commercial 
propagation  and  profitable  for  cultivation.  The  value  of  the 
product  of  the  trees  of  the  best  strains  as  compared  with 
that  of  the  trees  of  the  inferior  strains  may  be  illustrated  by 
the  records  of  production  of  the  trees  of  the  best  Washing- 
ton Navel  orange  strain  and  those  of  the  inferior  Australian 
strain  in  the  investigational  performance-record  plat  In 
these  studies  it  was  found  that  the  trees  of  the  best  Washing- 
ton Navel  strain  produced  an  average  of  4.73  packed  boxes 
of  oranges  per  tree  per  year  during  the  period  of  observa- 
tion. Under  similar  conditions  the  trees  of  the  Australian 
strain  produced  0.76  of  a  packed  box  per  tree  per  year. 
On  an  acre  basis,  this  yield  amounted  to  378.6  packed 
boxes  per  acre  for  the  best  trees,  compared  with  61  packed 
boxes  per  acre  for  the  inferior  trees.  The  actual  value  of 
*his  production  was  $635.05  per  acre  annually  for  the  high- 
)roducing  trees,  as  comj^ared  with  $100.04  for  the  low- 
jrodnoing  ^'  ^e^     ^f  the   undesirable  strain.     Even  greater 
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differences  in  production  and  value  of  the  crops  from  the 
trees  of  different  strains  have  been  found  in  other  varieties. 
When  it  is  remembered  that  on  the  average  25  per  cent  of 
the  trees  in  the  orchards  studied  have  been  found  to  be  in- 
ferior  strains,  the  commercial  importance  of  growing  only 
trees  of  the  best  strains  can  be  appreciated. 

OBJECT  OF  COMMERCIAL  TREE-RECORD  WORK. 

The  trees  of  the  best  strain  in  each  variety  have  usually 
been  found  to  be  the  heaviest  producers  of  fruit.  On  the 
other  hand,  the  trees  of  the  inferior  strains  have  usually  been 
found  to  bear  light  crops  of  inferior  commercial  quality. - 
For  this  reason  individual-tree  records  of  production  are  of 
very  gi^eat  value  in  determining  the  proportion  of  different 
strains  of  trees  in  citrus  orchards. 

The  demonstration  of  this  condition  in  both  experimental 
and  commercial  tree-record  work  has  led  many  of  the  lead- 
ing citrus  growers  to  imdertake  individual-tree  record  work 
in  their  orchards.  Such  records  are  now  being  kept  on  more 
than  50,000  acres  of  citrus  orchards  in  California. 

The  object  of  the  commercial  tree  records  is  (1)  to  locate 
the  drone  trees,  or  those  of  the  inferior  strains  in  the  or- 
chards; (2)  to  find  the  superior  trees,  or  those  from  which 
bud  wood  may  be  secured  for  propagation;  (3)  to  aid  in 
giving  the  trees  individual  care,  such  as  cutting  out  limb 
sports  or  other  undesirable  growth,  treatment  for  disease, 
or  any  tree  injury;  and  (4)  to  secure  definite  evidence  as  to 
the  effect  of  cultural  treatments  and  other  experimental  tests. 

METHOD  OF  KEEPING  INDIVIDUAL-TREE  RECORDS. 

The  method  of  keeping  individual-tree  records  in  citrus 
orchards  now  commonly  used  in  California  will  be  briefly 
described.  Various  minor  modifications  of  this  method 
have  been  and  are  being  tried  in  some  orchards,  but  the  prin- 
ciples underlying  this  work  are  fundamentally  the  same  in 
all  cases.  It  may  be  found  advisable  to  modify  or 
change  the  method  somewhat,  owing  to  local  conditions,  but 
these  changes  should  not  be  made  until  experience  has  shown 
them  to  be  necessary  in  order  that  the  records  may  be  secured 
in  the  most  natural  and  logical  manner. 


262      Yearbook  of  the  Department  of  Agricultfwre^  1919. 


INDIVroUAD-TREE    NUMBEBS. 

Each  individual  tree  in  the  orchard  receives  a  number. 
This  number  consists  of  three  parts,  (1)  the  number  of  the 
block  or  division  of  the  orchard,  (2)  the  number  of  the  row 
in  the  block,  and  (3)  the  position  of  the  tree  in  the  row, 
always  counting  from  some  fixed  point,  as,  for  example,  the 

irrigation  head.     A  tree  lo- 


•^. 


.^ 


4* 


cated  in  block  14,  row  18,  and 
the  twentieth  tree  in  the  row, 
has  the  number  14-18-20. 
Where  there  are  several  dif- 
ferent orchards  the  tree 
number  in  the  performance- 
record  notes  is  preceded  by 
the  number  or  name  of  the 
orchard  or  its  abbreviation. 

In  the  case  of  bearing 
trees  this  number  is  painted 
on  the  tree  trunk  or  on  one 
of  the  main  limbs,  arrang- 
ing the  number  in  a  vertical 
column  in  the  form  shown  in 
figure  9.  The  figures  are 
made  with  a  common  letter- 
ing brush  and  pure  white-lead 
paint.  Very  young  trees,  on 
which  space  is  not  available 
for  painting  the  number,  are 
designated  by  attaching  a 
metal  or  other  tag  bearing  the  number. 

The  tree  numbers  are  always  placed  in  the  same  relative 
position  on  all  the  trees  in  the  orchard,  for  convenience  in 
finding  them.  Large,  distinct  figures  are  made,  so  that  they 
are  easily  legible.  The  cost  of  tree  numbering  has  varied 
somewhat  with  labor  conditions,  but  at  present  the  numbers 
ire  being  applied  at  an  average  cost  of  about  2  cents  a  tree. 

PICKING. 

When  picking  the  trees  where  individual-tree  records  are 

secured  it  is  usually  necessary  to  distribute  the  field  boxes 

Vip  \r>A'  nHiioi  *reAp  ing^'i^p'^   ^"f    r   ^')ox  rows,  as  is  ordi- 


Individual-Tree   Numbering. 

FiQ.  9. — The  arrangement  of  an  in- 
dividual-tree number  on  the  trunk  of 
a  bearing  citrus  tree  in  a  commer- 
cial orchard. 
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narily  done.  Earh  picker  gathers  the  fruit  from  one  tree, 
and  nsiially  the  same  man  picks  all  the  trees  in  each  row. 
All  the  fruit  from  each  tree  is  placed  in  boxes  at  its  base, 
as  shown  in  figure  10.    Care  is  taken  in  the  beginning  to 


Commercial  Performance  Record  Taking. 


see  thnL  none  of  tlie  fruit  from  a  tree  is  accidentally  carried 
in  the  picking  sack  to  a  neighboring  tree.  Pickers  quickly 
realiite  the  importance  of  keeping  the  fruit  of  each  tree  sep- 
arate. In  some  instances  tliis  arrangement  has  been  found 
to  stimulate  care  in  picking  and  to  accelerate  markedly  the 
rate  of  picking.  Each  picker's  work  is  always  open  to 
inspection.    With  one  picker  on  a  row  the  natural  tendency 
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is  to  induce  the  slower  pickers  to  keep  up  with  the  foster 
workers.  Inasmuch  as  the  field  boxes  are  near  the  tree  being 
picked,  this  arrangement  does  away  with  the  necessity  for 
each  man  walking  with  his  filled  picking  sack  from  the  tree 
to  the  box  row,  as  was  foimerly  the  case,  and  in  this  way 
saves  considerable  time.  Extensive  experience  with  com- 
mercial individual -tree  picking  work  during  the  past  eight 


Welgliitig,  OD  Essential  Step. 

Pin.  11. — Rccordlnt;  tbe  wi'lght  of  Ipmoue  produced  by  a  Eureka  tree  at  tlia 

timi'  of  one  Of  the  regular  moutbly  plckiuEs.     Tbe  arraDSoment  of  trade  ami 

Bcalrs  is  conrrnlent  (or  securing  ibe  weight  of  trult  where  this  melbod  o(  ke«p-  ' 

Ing  iDillTidual-trcF  rcTordH  is  deBlriHl. 

years  has  shown  that  the  cost  of  i)icking  the  crops  in  this 
way  is  not  much,  if  any,  greater  than  where  the  crops 
are  picked  in  the  ordinary  manner. 

IIE<-(1ltIIING  INniVlUUAI.-niEK  rERI^IlMANCE. 

The  foreman  of  the  picking  crew  usually  records  the 
individual-tree  yields,  as  shown  in  figure  11.  Each  day, 
after  the  trees  have  been  picked  and  before  the  boxes  of 
fruit  are  assembled  for  transporting  to  the  packing  house, 
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at  convenient  times  during  the  day,  the  foreman  records 
a  field  notebook  the  number  of  boxes  picked  from  each 

3e.    The  partly  filled  boxes  are  usually  recorded  as  esti- 

ited  fractional  parts  of  a  full  box,  frequently  as  eighths. 

>me  growers  do  not  consider  this  estimate  accurate  enough 

id  weigh  each  partly  filled  box  and  record  its  weight  of 

nits  in  terms  of  pounds  and  ounces. 

A  convenient  and  widely  used  form  for  recording  the 

Bid  of  each  individual  tree  is  as  follows : 

Variety Date 

BkxskNo RowJJo 


Tree  No. 

Boxes. 

Fart  boxes. 

Qnality. 

Notes. 

1 

• 

• 

2 

3 

If  more  than  one  picking  is.  made  from  each  tree,  enough 
[ditional  columns  are  provided  to  care  for  these  data. 
Where  this  form  is  used  it  is  only  necessary  for  the  fore- 
Em  to  insert  the  name  of  the  variety,  the  date  of  picking, 
id  the  block  and  row  nmnber  on  each  page.  Care  is  taken 
look  at  the  tree  number  each  time  before  recording  the 
tta,  in  order  to  be  sure  that  no  mistake  is  made. 
In  addition  to  the  number  of  boxes  of  fruit  borne  by 
ch  tree  the  foreman  usually  makes  a  note  of  the  apparent 
lality  of  the  fruits  and  of  any  unusual  tree  condition, 
liese  notes  are  usually  made  by  means  of  symbols,  as,  for 
:ample,  A,  for  first  grade;  B,  for  second  grade;  and  C, 
r  culls.  A  tree  showing  evidences  of  disease  is  marked  by 
cording  X  along  with  the  yield  data.  Various  amplifi- 
tions  of  this  system  are  in  use  in  many  orchards,  and  have 
«n  found  to  be  of  great  service  in  giving  the  trees  individ- 
il  attention  and  care. 

COOPERATION  IN  SECURING  AND  DISTRIBUTING  BUD 

WOOD. 

The  Califoniia  Fruit  Growers'  Exchange,  a  cooperative 
ganization  of  about  10,000  members,  recognizing  the  com- 
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mercial  importance  of  this  work,  established  in  May,  1917, 
a  department  of  bud  selection.  The  work  of  this  depart- 
ment is  to  secure  bud  wood  from  superior  performance- 
record  trees  and  distribute  it  to  propagators.  The  head  of 
this  department  is  a  scientifically  trained  man,  who  is 
familiar  with  the  research  which  has  led  up  to  the  intro- 
duction of  improved  methods  of  securing  and  propagating 
reliable  citrus  bud  wood.  The  object  of  the  work  is  to  put 
into  practice  the  results  of  the  investigation  of  this  subject 
by  the  Bureau  of  Plant  Industry  in  order  to  improve  the 
quantity  and  quality  of  the  citrus  production  in  the  State 
as  a  whole.  It  is  looked  upon  by  those  interested  as  a 
public  service,  both  to  the  producer  and  to  the  consumer, 
and  for  this  reason  has  the  whole-hearted  cooperation  and 
support  of  everyone  concerned.  This  service  is  performed 
at  cost,  and  from  the  beginning  has  been  self-supporting. 
The  operation  of  this  department  is  briefly  outlined  in  the 
following  paragraphs. 

THE  SELECTION  OF  SUPERIOR  PARENT  TREES. 

For  several  years  preceding  the  establishment  of  the  bud- 
selection  department  many  of  the  leading  citrus  growers 
possessing  the  best  orchards  in  the  State  had  been  keeping 
individual-tree  records  of  all  the  trees  in  their  orchards. 
Some  of  the  largest  orchards  are  approximately  1,500  acres 
in  extent.  The  tree  records  of  all  of  these  orchards  were 
made  available  for  the  work  of  securing  and  distributing 
reliable  bud  wood.  A  careful  survey  was  made  of  these 
orchards,  which  are  located  in  every  important  citrus  dis- 
trict in  California,  and  a  detailed  analysis  was  made  of  the 
individual-tree  records  of  production.  The  orchards  show- 
ing the  best  and  most  consistent  records  for  each  variety  and 
those  where  the  fruit  was  found  to  bring  the  highest  market 
price  in  its  class  were  selected  for  more  detailed  study.  Usa- 
ally  three  or  more  years  of  individual-record  keeping  were 
required  before  any  selection  of  parent  trees  was  made.  -* 
n  the  orchards  where  the  conditions  were  found  to  be 
-*.:isfactory  for  this  work  all  the  highest  yielding  trees  were 
•aT<ofnlly  inspected  in  connection  with  their  past  perform- 
Thft  type  of  fruit  was  carefully  examined.     The  uni- 


4  mit 
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formity  of  fruits  on  all  parts  of  the  trees  was  studied.  All 
trees  bearing  irregular  fruits  or  those  having  variable 
branches  were  immediately  excluded  from  further  considera- 
tion. The  highest  yielding  trees  which  were  found  to  bear 
uniform  fruits  of  the  best 
type  for  the  variety  were 
selected  as  sources  of 
bud  wood  for  propaga- 
tion. In  this  work  the 
individual -tree  records 
have  been  found  to  be 
invaluable.  Experience 
has  sliown  that  an  in- 
telligent selection  of 
trees  could  not  have  been 
made  without  them.  In 
addition  to  the  records 
and  the  examination  of 
the  trees,  their  habit  of 
growth,  and  the  charac- 
teristics of  the  foliage 
and  fruits,  the  selection 
of  parent  trees  has  been 
guided  by  an  intimate 
knowledge  of  the  trees 
of  the  variety  gained 
through  systematic  indi- 
vidual-tree record  work 
by  those  having  a  nat- 
ural inclination  for  it. 

KIND  OF   BUD  WOOD. 

_    ,     ,     ,    ,        .       ,      ,  Fruit-Bearing  Orange  Bud  Wood. 

Only  fruit-bearing  bud 

J   •'.            ,      ,        ^     ,  Fio.  12.— Typlcnl  (rult-bearlng  ValeDcIn 

wood     IS     cut     from     the  onuge  bud   Btlck,   ahowlng   the   tjpe   ot 

parent     trees     for    propa-  """^  "™^  secured  (or  propagation. 

gation.  Usually  only  those  bud  sticks  are  secured  which 
have  one  or  more  typical  fruits  attached,  as  shown  in 
figure  12.  As  a  rule,  5  large  viable  buds  are  obtained 
on  each  orange  bud  stick  and  10  strong  buds  with  each 
lemon  bud  stick.    The  buds  from  this  young  and  somewhat 
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immature  growth  have  been  found,  both  experimentally 
and  commercially,  to  give  better  results  in  propagation  than 
the  buds  from  older  growth  or  from  sucker  wood.  On  the 
average,  500  good  buds  are  secured  from  each  full-bearing 
parent  tree  during  a  season. 

HANDLING  THE  BUD   WOOD. 

The  bud  sticks  from  each  parent  tree  are  kept  in  separate 
bundles.  A  tag  with  a  serial  number  is  attached  to  each 
bundle.  A  duplicate  tag  with  the  same  serial  number,  the 
number  of  the  tree  from  which  the  buds  were  cut,  and  the 
name  of  the  propagator  to  whom  the  buds  are  to  be  sent  is 
filed  in  the  bud-selection  department.  With  this  informa- 
tion, together  with  the  individual-tree  records,  it  is  possible 
at  any  time  to  trace  any  progeny  in  a  nursery  to  the  parent 
tree  and  to  examine  the  performance  record  of  the  parent 
tree  for  the  infoi^mation  of  the  nurseryman,  a  prospective 
purchaser  of  the  progeny  trees,  or  any  other  interested 
person. 

The  leaves  of  each  bud  stick  are  trimmed  off  immediately 
after  cutting,  as  shown  in  figure  13.  As  soon  as  all  the  bud 
sticks  desired  are  secured  from  a  tree,  they  are  tied  in  a 
bundle,  tagged,  and  packed  in  moist,  sterile  sphagnum  moss* 
Several  bundles  of  bud  wood  are  usually  packed  tightly 
together,  and  this  package  is  covered  with  strong  burlap. 
Tliese  packages  are  kept  in  a  cool  temperature,  preferably 
about  70°  F.,  until  the  bud  wood  is  delivered  to  the  prop- 
agator. Under  these  conditions  citrus  bud  wood  can  be 
kept  safely  for  several  weeks.  However,  experience  has 
shown  that  it  is  desirable  to  use  the  buds  as  soon  as  possi- 
ble after  cutting  them  from  the  parent  trees. 

COST   OF   THE    WOOD. 

Inasmuch  as  the  business  of  securing  and  distributing 
these  buds  is  conducted  by  a  cooperative  nonprofit  organi- 
zation, the  buds  are  supplied  to  propagators  at  cost.  At 
the  present  time  a  charge  of  5  cents  is  made  for  each  good 
*^ud  to  members  of  the  cooperative  organization  or  6  cents 
or  each  bud  to  propagators  who  are  not  members  of  the 
i^ronizo^^irkTi     As  o/w>n  3^  jjj^  volum''  ^f  busiucss  warrants, 
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this  cost  will  be  reduced.  Tlie  owners  of  the  trees  from 
which  the  buds  are  cut  are  paid  1^  cents  for  each  bud  secured 
£rom  their  trees. 


Fruit-BeariDg  Lemon  Bud  Wood. 

Fig.  13.— Two  tjplcal  bud  sticks  on  a  superior  Earota  I»mon  pBrenl  Iree, 
The  leaves  havv  bvr'D  cul  off  (be  one  od  tbe  rigbt  Id  order  ta  eIiow  the 
■Detbod  of  preparlDj;  the  bnd  Btlcka  for  packlDg. 

The  cost  of  maintaining  this  bud-selection  department 
includes  the  payment  for  the  buds  to  the  owners  of  the 
parent  tree.s,  the  assembling,  tabulating,  and  studying  of 
extensive  individual-tree  data,  the  selection  of  the  superior 
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parent  trees,  collecting  information  regularly  as  to  the  be- 
havior of  the  buds  and  the  trees  grown  from  them,  and  the 
survey  of  new  orchard  areas  for  the  location  of  additional 
parent  trees.  In  1919  an  experimental  citrus  nursery  of  7 
acres  was  established  for  the  purpose  of  trying  out  different 
methods  of  budding,  determining  the  comparative  value  of 
different  kinds  of  stocks,  and  securing  other  important 
information  for  the  benefit  of  the  propagators  and  the 
growers 

USES  OF  SELECTED  BUDS. 

The  buds  secured  from  the  superior  parent  trees  are  be- 
ing extensively  used  by  growers  for  top-working  undesirable 
or  drone  trees  in  established  orchards  or  for  top-working 
the  trees  of  one  citrus  variety  with  another  and  by  propa- 
gators who  are  growing  trees  for  sale  or  for  their  own  plant- 
ing. Up  to  this  time  a  large  proportion  of  the  buds  have 
been  sold  to  nurserymen,  who  quickly  realized  the  impor- 
tance of  furnishing  to  planters  trees  grown  from  reliable 
buds.  An  illustration  of  nursery  trees  grown  from  these 
buds  is  shown  in  figure  14.  In  fact,  under  present  conditions 
it  is  almost  impossible  for  nurserymen  in  California  to  sell  at 
any  price  any  other  kind  of  citrus  trees.  The  trees  grown 
from  the  selected  buds  sell  for  a  much  greater  price  than 
the  added  cost  of  the  buds  to  the  nurserymen.  The  increas- 
ing appreciation  by  citrus  growers  of  the  importance  of 
planting  good  trees  makes  it  seem  certain  that  the  utiliza- 
tion of  this  work  will  be  greatly  increased  in  the  near  future. 

In  the  following  table  the  development  of  the  bud-selec- 
tion service  is  shown  by  the  number  of  buds  sold  each  season 
from  the  inauguration  of  this  work  to  date : 

Buds  sold  front  superior  parent  trees. 


Year  and  budding  season. 


Number 

of  buds 

sold. 


Season  ori917: 

Spring 

Fall 

Season  of  1918: 
Spring 


25,550 
82,850 

156,455 
FaU '      88,958 


Year  and  budding  season. 


Season  of  1919 
Spring... 
Fall 

Total... 


Nurabw 

of  buds 

sold. 


168,589 
233,187 


754, 
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Out  of  the  total  number  of  buds  distributed  approxi- 
mately 75,000  were  used  for  top-working  established  unde- 
sirable trees,  and  the  remainder  were  used  by  propagators  for 
propagating  nursery  trees.  These  buds  were  secured  from 
superior  parent  trees  in  21  orchards  located  in  southern  Cali- 
fornia. 

During  the  war  comparatively  little  citrus  propagation 
was  carried  on.  Since  the  close  of  the  war  California 
nurserymen  have  planted  more  than  100  bushels  of  citrus 
seed  for  growing  stocks.  This  recent  great  activity  in  stock 
production  indicates  that  there  will  be  a  very  largely  in- 
creased demand  for  the  selected  buds  for  use  in  budding  this 
stock  in  the  near  future. 

SECURING  RELIABLE  TREES. 

The  bud-selection  department  maintains  an  office  where 
records  are  kept  of  all  the  available  trees  for  sale  that  were 
grown  from  the  selected  buds  furnished  by  that  department. 
The  parentage  of  these  trees,  their  condition  of  growth,  and 
other  details  arc  furnished  to  all  inquirers  without  cost. 
From  these  data  the  planters  can  intelligently  decide  where 
to  buy  reliable  and  satisfactory  trees.  This  service  is  prov- 
ing to  be  an  invaluable  aid  to  citrus  growers. 

The  widespread  membership  of  the  cooperative  organiza- 
tion, continually  advised  as  to  the  progress  of  the  work  of 
bud  selection  and  propagation,  has  been  the  most  effective 
way  through  wliich  this  information  has  been  made  avail- 
able to  the  citrus  industry  as  a  whole.  The  officials  of  the 
State  University  and  the  United  States  Department  of  Ag- 
riculture, farm  journals,  and  horticultural  clubs  have  co- 
operated in  bringing  this  work  to  the  attention  of  all  inter- 
ested persons.  At  present  there  seems  to  be  no  good  reason 
why  every  prospective  planter  in  California  should  not  be 
able  to  secure  reliable  information  as  to  sources  of  good 
citrus  trees  for  planting. 

RESULTS  OF  BUD  SELECTION. 

Extensive  orchards  of  all  the  important  commercial  varie- 
ties, in  which  the  trees  were  propagated  from  carefully 
selected   buds    secured    from    superior   performance-record 
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trees,  are  now  in  bearing  in  California.  Careful  surveys  of 
these  orchards  have  shown  without  iiny  douht  that  they  are 
superior  to  conipaiati^e  orcliards  in  whicli  the  ti"ees  were 


Striiiii  CliHriii'tiTisHcs  R<!v<'iiU'il  In  tlio  Nursery  Trres, 
Via.  1-). — NiirKi'iy  (ri'i'tt  of  llie  Xiesi  Ktruia  ut  tbe  KunLu  lonion  variety  tvo 
ji'ura  after  buddlnt;  un  voar-orangii  gtorli.  Thi'sc  jnung  trrrs  blniHiined  uul 
KUian  (rulta  dpvi'lii|i,'il  wbilo  ntlU  Id  thp  nursyry  row.  This  Is  charncteriiUc  OC 
(be  j'uuiiK  lri'<'s  iiri>]iiiy;t1i'<!  by  thf  uhi'  •>[  thr'  liiiiiruvi-il  iiii'thoils  ileirrlbed  In 
Ibla  nrii<'li>. 

Vi'opufratL'd  witliout  img  in  Imil  .sclei-tion.  It  is  becoming 
icrcjisingly  diflicult  to  find  young  i-itrus  orcliards  where 
:he  trees  were  j)ropagatcd  without  the  use  of  carefully  se- 
ep*"-!  iiiids.     This  ■Jeraonst'-Htion  of  the  superiority  of  the   ' 


Trpps  Produced  from  Selected  Buds. 

Fic.  loo. — A  tjrplcal  3-;ear-o1d  Eureka  lemon  lr««  In  a  lar^e  mm- 
rc];il  orchard.  sbon-lDg  the  earlj  productiua  ot  uuirormlj'  eocxl  fruits 
:u red  from  (riT-'s  propagated  from  truit-bearing  wood  buds  Relectcd  from 
[H-rior  prrtorma net- record  purenL  trees. 

Fig.  15(1. — A  S^jcar-old  Slarsh  grapefruit  tree  In  a  commercial  orcliard, 
jwlag  the  heavj-  production  of  uniformlj  desirable  fruits  developed  bf 
iCB  propng.itcd  from  splecteil  buds  secured  (rom  superior  performaneo- 

15«8S7°  VBK  101»— I3  +  l»t  E73 


I 
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5S  grown  from  buds  secured  in  the  manner  described  in 
s  article  has  been  the  compelling  force  that  has  made  the 
[-selection  work  commercially  successful, 
^he  trees  grown  from  the  selected  buds  have  shown  un- 
ally  early  production  of  heavy  crops,  as  shown  in  figure 
,  and  are  bearing  regular  crops  of  uniformly  superior 
Jity;  in  other  words,  they  are  producing  fruits  similar 
those  borne  by  the  parent  trees.  This  uniformly  good 
duction,  an  example  of  which  is  shown  in  figure  15a,  has 
n  achieved  at  no  greater  cost  than  the  irregular  crops 
ing  a  considerable  proportion  of  fruits  of  worthless 
lins,  produced  by  mixed-strain  trees,  in  the  ordinary 
hard.  The  uniform  fruits  on  the  trees  grown  from  the 
jcted  buds  reduce  the  cost  of  assorting  and  packing  the 
ps,  compared  with  the  ordinary  crops.  The  uniform 
rket  grades  made  possible  by  the  uniformity  of  fruits 
rcase  the  confidence  of  the  consumer  in  the  fruit  and 
lice  a  larger  consumption.  This  condition  is  econom- 
ly  vahiable,  both  to  the  producer  and  to  the  consumer; 
tabilizes  the  industry  as  a  whole  and  adds  materially  to 
reputation  and  value  of  the  crops. 

COOPERATION  AX  ESSENTIAIi. 

'he  utilization  of  the  results  of  scientific  research  in  the 
)rovement  of  citrus  fruits  through  bud  selection  has 
^ely  been  made  possible  through  an  organized  citrus  in- 
try.  '^Miile  the  investigation  of  this  subject  could  proba- 
have  been  carried  on  without  this  organization,  it  was 
a  matter  of  fact  largely  encouraged  and  fostered  by  it.  I 

the  opinion  of  the  writer  the  widespread  use  of  the  im- 
ved  methods  of  bud  selection  and  propagation  could  not 
c  been  so  quickly  and  efficiently  introduced  commer- 
ly  in  the  citrus  industry  without  the  active  participa- 
1  of  the  cooperative  growers'  organization,  the  California 
lit  Growers'  Exchange. 


I 


I 


I 


By  J.  A.  KiBRN&N  and  L.  B.  Ernest, 
Tubercuhtu  Eradiealion  Divition,  Bvreav  of  Animal  Induitry. 

THE  practicability  of  eradicating  tuberculosis  of  cattle  and 
swine  has  been  demonstrated  in  anumberofherdsin prac- 
tically every  State,  Herds  which  have  contained  a  very  high 
percentage  of  diseased  animals  have  been  freed  of  tuberculo- 
sis by  systematic  testing  and  the  removal  of  reactors,  and 
afterwards  have  been  maintained  on  a  healthy  basb.  Like- 
wise, herds  which  at  the  outset  of  the  control  work  were  but 
slightly  affected  have  been  cleaned  up  and  kept  as  healthy 
herds. 

RESPONSIBILITY  OF  OWNERS. 

Many  owners  pay  as  stnct  attention  to  their  healthy 
herds  as  though  tuberculous  animals  had  been  found  in 
them.  Such  owners  have  had  their  animals  regularly 
tested  and  have  not  permitted  animals  from  outside  sources 
to  bo  brought  into  the  herds  until  they  have  been  proved 
free  from  tuberculosis.  This  is  the  proper  attitude  for  the 
owners  of  herds  to  take. 

The  responsibility  for  free  herds  and  for  keeping  them 
free  from  tuberculosis  rests  on  the  owner  and  not  on  the 
State  or  Federal  authorities.  Obviously  there  is  not  a 
sudicient  number  of  State  and  Federal  inspectors  to  test  all 
the  cattle  in  the  United  States,  nor  is  it  desirable  to  try 
to  conduct  the  campaign  on  that  basis.  There  should  be  a 
suflicicnt  corps  of  State  and  Federal  inspectors  to  assist  the 
owners  in  eradicating  the  disease,  but  the  greater  part  of  the 
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work  should  rest  on  those  whom  it  will  benefit  most.  In 
practically  every  section  of  the  United  States  there  are 
qualified  veterinarians  who  will  test  cattle  with  tuberculin 
and  who  can  advise  how  to  handle  the  herd  so  as  to  free  it 
from  the  disease  or  to  keep  it  free. 


Thia  Barn  Housed  an  82  Per  Cent  Tuberculous  Herd. 

Tbe  cattle  shown  are  a  numbor  ol  Lbo  reustors  obtained  ns  a  remit  of  )he  tuberenlln  ttst. 
Nota  that  tho  Interior  Is  apporonllj-  malntaini^  la  a  sanllsry  condlt[on.  The  ninmr* 
BTo  of  concrete  but  the  !ilall9  and  gutters  were  constmelcd  of  wood  and  permitted  aeepBCB- 
Tbe  seepage  was  retained  to  a  dopth  of  about  2  feci.  Cattle  should  nevvr  be  housed  UDdta 
such  Insanitary  condlUonfl. 

THE  ACCREDITED-HERD  PLAN. 

The  accredited-herd  plan,  hy  which  owners  of  tuberculosia- 
'ree  herds  receive  State  and  Federal  recognition,  has  met 
he  approbation  of  breeders  of  cattle  all  over  the  United 
States,  and  it  is  reasonable  to  expect  that  this  plan  will  be 
'■"'>"'M  until  most  of  the  purebred  herds  of  the  country 
,.n)ci  )iiii..TT,-i."r-i       'lip  aTr^'lit"''-^erd  plan  has  been 
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conducted  only  in  a  general  campaign,  without  concentration 
of  effort  in  any  particular  localit}'^;  but  it  would  be  advanta- 
geous for  a  county  having  a  large  number  of  purebred  herds 
to  make  an  effort  to  have  the  tuberculin-testing  work 
extended  to  every  herd  in  the  county. 

The  advantages  of  such  a  plan  are  readily  understood. 
It  would  call  the  attention  of  prospective  buyers  all  over  the 
United  States  to  the  possibility  of  a  wider  field  for  choice 
of  purebred  cattle  in  the  numerous  herds  accredited,  and 
there  can  be  no  doubt  that  cattle  in  such  a  locahty  would 
sell  at  better  prices  because  buyers  would  save  a  great  deal  of 
time  by  not  having  to  look  up  animals  from  scattered  ac- 
credited herds. 


FACTS  REGARDING  LOSSES  DUE  TO  TUBERCULOSIS. 

No  discussion  of  a  better  and  larger  live-stock  industry  of 
the  Nation  can  be  complete  without  consideration  of  live- 
stock losses  directly  attributable  to  tuberculosis.  It  is 
imperative  that  these  losses  be  reduced.  A  campaign  for 
the  control  and  eventual  eradication  of  this  disease  was 
started  in  May,  1917,  by  forming  the  Tuberculosis  Eradi- 
cation Division  of  the  Bureau  of  Animal  Industry.  The 
results  obtained  by  23^  years  of  systematic  control  effort 
indicate  that  there  has  been  an  appreciable  effect  on  the 
losses  sustained  from  the  disease. 

The  records  kept  by  the  department  show  that  about  65 
per  cent  of  cattle  and  swine  slaughtered  in  the  United  States 
annually  are  killed  at  official  estabHshments  where  Federal 
meat  inspection  is  maintained.  The  number  of  cattle  and 
swine  slaughtered  at  official  establishments  during  the 
fiscal  years  1917,  1918,  and  1919  and  the  number  of  carcasses 
condemned  on  account  of  tuberculosis  were  as  follows: 

FcderaUy  inspected  cattle  and  swine  carcasses  condemned  on  account  of 

tuberculosis. 


Fiscal  year. 


Cattle. 


Slaugh- 
tered. 


1917 9,299,489 

1918 10,938, 287 

1919 11,241,991 


Con- 
dcinned. 


Per  cent 

con- 
demned. 


46,351 
40,792 
37,600 


0.50 
.37 
.33 


Swine. 


Slaugh- 
tered. 


4(  210,847 
2  449,247 
44,398,389 


Con- 
demned. 


76,807 
59,740 
65,838 


Per  cent 

con- 
demned. 


0.19 
.17 
.15 
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The  figures  show  a  noteworthy  improTement  in  the  situa- 
tion, jet  the  losses  from  condemnation  are  dtill  large— ^ 
much  larger  than  they  would  be  if  every  owner  of  cattJe 
and  swine  were  vigilant  in  combating  the  disease.  It  is 
known  also  that  the  per  cent  of  tuberculosis  among 
animals  slaughtered  at  uninspected  abattoirs  is  greater 
than  that  at  Federally  inspected  estabhshments.  In  addi- 
tion there  are  other  important  though  less  conspicuous 
losses.  The  feed,  for  instance,  given  to  diseased  ammala 
is  practically  wasted,  because  when  they  are  slaughtered  a 
considerable  percentage  of  them  must  be  disposed  of  for 
purposes  other  than  food. 


A  Dispaapd  Heifer  from  a  Tuberculous  Herd. 

While  mere  physical  appnaiance  Is  not  a  definite  means  ol  judging  when  an  animal  1>  tutw 
Culous,  unltuUty  condlllaa  and  a  cougti  are  sufncient  wamlog  to  have  tba  tubercalbi  iMt 

Besides  the  condemnation  of  cattle  for  tuberculosis  at 
abattoirs,  there  is  each  year  a  considerable  number  of  deat^ 
among  mature  cattle  directly  attributable  to  tuberculosis. 
Likewise  there  is  a  considerable  mortality  from  this  disease 
among  calves. 

Had  the  spread  of  tuberculosis  been  allowed  to  continue 
at  the  same  rate  that  it  progressed  from  1907  to  1917,  by 
1937  the  disease  would  undoubtedly  have  exacted  an  annual 
toll  from  the  live-stock  producers  of  this  Nation  of  one 
hundred  million  dollars,  and  this  would  have  been  only  a 
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)art  of  the  loss.  Our  splendid  purebred  and  grade  herds  of 
lattle  ani  swLie  would  have  been  undermined  by  tubercu- 
osis,  and  in  consequence  the  reputation  of  the  United 
>tates  as  a  producer  of  high-class  cattle. and  swine  would 
lave  received  an  irremovable  stigma. 

In  addition  to  the  losses  which  can  be  rather  accurately 
stimated  from  available  records,  there  is  an  enormous  loss 
lue  to  this  dissase  which  can  not  be  specifically  determined, 
fany  herds  of  cattle  from  which  the  owners  derive  a  con- 
iderable  revenue  through  the  sale  of  the  products  are  so 
>adly  affected  that  when  they  are  submitted  to  an  official 
uberculin  test  from  50  to  90  per  cent  of  the  animals  react  to 
he  test.  The  salvage  obtained  from  these  animals  does  not 
ompensate  for  the  loss,  because,  except  in  rare  instances, 
attle  known  to  be  diseased  can  be  sold  only  for  immediate 
laughter.  There  is  of  course  a  wide  difference  between  the 
►eef  price  of  an  animal  and  its  value  as  a  producing  or  breed- 
ag  animal.  In  most  States  part  of  this  difference  is  met  by 
ademnities  paid  the  owner  through  the  cooperation  of  the 
Itate  and  Federal  Governments  imder  the  accredited- 
lerd  plan. 

However,  the  greatest  loss  in  these  cases  is  the  loss  of  the 
lilk  and  milk  products  wMich  have  been  previously  a  source 
f  income  to  the  owners.  The  writers  know  of  herds  bring- 
ig  a  net  profit  of  from  $600  to  $700  or  more  per  month 
rhich  were  necessarily  destroyed  by  reason  of  an  unusuaUy 
eavy  infection.  Such  losses  as  these  can  not  be  accurately 
stimated  for  the  country  at  large. 

The  breeder  of  purebred  cattle  is  in  an  especially  un- 
nviable  situation  when  a  large  percentage  of  reactors  is 
3und  as  a  result  of  the  test.  Among  a  nimiber  of  instances 
nown  to  the  bureau  is  tha  t  of  a  breeder  who  owned  a  herd 
^  about  70,  and  as  the  result  of  the  test  lost  62  head.  A 
lajority  of  these  reacting  cattle  were  valued  extremely  high, 
ut  as  he  had  no  facilities  for  maintaining  all  of  them 
nder  quarantine,  it  was  necessary  that  45  head  be  sent  to  a 
laughtering  establishment.  This  man  estimated  his  loss 
t  from  820,000  to  $30,000. 

Many  instances  of  serious  losses  due  to  tuberculosis  occur 
Iso  in  swine.     A  report  was  recently  leceived  showing  that 
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of  68  hogs  shipped  from  a  certain  point  in  Blinois  all  wtsa 
affected  with  the  disease,  and  33  of  them  were  entirely  con- 
denmed  as  unfit  for  food.  Cases  of  this  kind  are  not  unusuaL 
Finally,  the  losses  react  upon  the  original  owners,  since 
most  buyers  of  live  stock  know  the  infected  areas  and  offer 
prices  in  accordance  with  that  knowledge.  In  fact,  such 
buyers  will  purchase  animals  only  subject  to  a  teat,  when 
they  are  from  some  areas  known  to  he  especially  heavily 
infected. 

HOW  TO  AVOm  SERIOUS  LOSSES. 

'  The  campaign  to  eradicate  tuberculosis  from  live  stock  is 
DOW  being  conducted  in  45  States  in  cooperatjon  with  the 
live-stock  owners  and  the  respective  State  live-stock  sani- 
tary officials.  Arrangements  are  being  made  to  have  other 
States  engage  in  the  work.  However,  State  and  Federal 
officials  can  not  prevent  losses  from  the  disease  without  Aa 
assistance  and  hearty  cooperation  of  the  owners. 


A  Herd  Once  Diseased— Now  Healthy. 
Portion  ol  a  herd  of  78  cattle,  ol  ffbkb  tS  percsnt  vers  tut>en:ulou3  la  1913,  it  per  cant  In 
ISU,  and  12  pec  cent  In  1915.    This  herd,  oosulniiig  approximate!;  to  head  of  catlle,  haabMO 
ound  Is  bs  free  from  tiiberculosls  In  subsequent  testa. 

The  first  step  is  for  the  owner  to  sign  an  agreement  placing 
lua  herd  imder  the  joint  supervision  of  the  State  and  the 
Bureau  of  Animal  Industry  for  the  control  of  the  disease; 
'hen  skilled  operators  are  detailed  to  conduct  the  test.  Ke- 
HCting  animals  should  bo  promptly  removed  from  the  herd 
ijid  dthcr  isolated  or  immediately  slaughtered.  Assistance 
nffored  to  inauF"  a  proper  cleaning  and  disinfection  of  the 
..  ...  ana  fr-mnr,,  jccupicd  by  diseased  cattle.  The  agree- 
.  ..       if".-      ..      V-   Tio-'-TT-^T  mfoii*  'h"'.  he  should  sub- 
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his  herd  to  a  tuberculin  test  whenever  deemed  necessary 
proper  Federal  or  State  officials  and  that  no  new  cattle 
iild  be  added  to  the  herd  after  such  tests  unless  the  ad- 
ons  are  properly  tested  and  approved  by  these  officials, 
t  tuberculous  cow  is  regarded  as  being  the  principal  cause 
nfection  in  healthy  herds;  therefore  especial  care  should 
taken  to  purchase  cattle  only  from  those  herds  known 
►e  free  from  the  disease.  One  owner  known  to  the  writers 
jd  to  exercise  this  precaution  and  it  cost  him  in  one  and 
-half  years  82  per  cent  of  his  fine  grade  herd  and  a  rev- 
e  of  several  hundred  dollars  a  month. 

CLEANING  UP  AREAS., 

he  individual  efforts  of  owners  to  free  their  herds  suggest 
thought  of  entire  communities  or  counties  establishing 

areas.  This  work  is,  in  fact,  now  being  taken  up.  If 
)unty  contains,  say,*  25,000  cattle  and  250  of  them  are 
erculous,  why  not  kill  the  affected  ones  and  obtain  a  100 
cent  healthy  county?  Of  course  one  test  will  not  ac- 
iplish  such  a  clean-up,  but  by  a  persistent  effort  a  tuber- 
>sis-free  county  may  be  attained. 

his  is  proved  by  the  results  of  the  cooperative  tuber- 
>sis-eradication  work  in  the  District  of  Columbia.  In 
}  the  Commissioners  of  the  District  promulgated  an 
3r  requiring  a  tuberculin  test  on  all  cattle  within  the 
brict  and  on  all  intended  for  movement  into  this 
L.  As  a  result  of  this  cooperative  work  conducted 
the  Bureau  of  Animal  Industry  the  per  cent  of  tuber- 
ous cattle  has  been  reduced  from  18.87  per  cent  in  1910 
.63  of  1  per  cent  in  1919,  thus  establishing  an  area  prac- 
Uy  free  from  the  disease.  If  this  area  can  be  made  free 
a  the  cattle  plague,  why  not  all  the  counties  in  States 
re  the  disease  exists  to  a  much  more  moderate  degree 
1  was  found  at  the  beginning  of  the  work  in  the  District 
Jolumbia  ? 

1  time  it  will  be  possible  so  to  reduce  any  area  infected 
1  tuberculosis  in  live  stock  that  owners  will  find  it  un- 
itable  to  keep  infected  animals  or  those  suspected  of 
ig  infected  with  that    disease.     Experience    has    shown 

that  tlie  longer  diseased  cattle  are  kept  in  a  herd  the 
iter  will  be  the  loss  when  the  clean-up  campaign  begins. 
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METHODS  OF  TESTING. 

The  methods  employed  by  the  cooperatmg  State  and 
Federal  officials  include  not  only  the  application  of  the 
subcutaneous  tuberculin  test,  to  be  followed  by  the  proper 
cleaning  and  disinfection  of  the  premises,  but  also  include, 
in  special  cases  of  badly  infected  herds,  the  application  of 
the  ophthalmic  and  intradermal  methods  of  tuberculin 
testing.  The  intradermal  test  can  be  and  is  profitably 
employed  on  range  cattle  or  others  which  are  difficult  to 
restrain  or  on  animals  showing  abnormal  preliminary  tem- 
peratures. The  ophthalmic  test  has  proved  to  be  especially 
valuable  as  a  check  test  and  has  revealed  a  considerable 
number  of  cases  of  tuberculosis  which  had  escaped  other 
methods  of  diagnosis.  In  its  application  a  disk  contain- 
ing the  diagnostic  tuberculin  is  placed  in  the  eye  of  the 
animal.  If  the  animal  is  not  diseased  no  disturbance  is 
indicated,  but  if  infection  exists  there  follows  a  character- 
istic formation  of  pus  in  the  treated  eye. 

A  problem  of  considerable  importance  is  the  tuberculin 
testing  of  cattle  at  public  stockyards.  Such  testing  is 
aimed  to  check  traffic  in  diseased  animals  and  to  protect 
communities  which  have  little  bovine  tubercidosis  from 
infection  by  cattle  that  are  diseased  or  of  doubtful  health. 
This  condition  applies  especially  to  dairy  stock  and  to 
breeding  cattle,  but  in  preventing  interstate  movement  of 
tuberculous  animals  live-stock  sanitary  officials  recognize 
the  need  for  doing  the  work  in  the  most  expeditious  manner. 

BENEFITS  DERIVED  FROM  TUBERCULOSIS-FREE  HERDS. 

Many  inquiries  have  been  made  with  a  view  to  obtain- 
ing reliable  information  as  to  the  comparative  value  of 
cattle  known  to  be  free  from  tuberculosis  and  those  the 
health  of  which  is  not  definitely  known.  Many  breeders 
and  live-stock  owners  will  not  introduce  animals  into  their 
herds  unless  they  are  reasonably  certain  that  no  tuber- 
culosis exists  in  the  herds  from  which  the  animals  are 
taken.  To  such  owners  an  animal  of  doubtful  health  has 
10  intrinsic  value  and  they  will  readily  pay  a  premium  for 
inimals  from  accredited  herds.  For  grade  cattle  $10  per 
n^^c    «  *>  c^ner,vy^ai'-rc  patimate  of  the  premium  on  A-ninnA^ 
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known  to  be  free  from  tuberculosis,  sand  $25  pet  animal  is 
likewise  a  reasonable  estimate  of  the  premium  on  purebred 
cattle.  When  these  figures  are  applied  to  the  total  number 
of  dairy  and  beef  breeding  cattle  in  the  United  States  the 
reader  will  recognize  the  enormous  toll  imposed  by  this 
insidious  disease. 

It  is  reasonable  to  expect  that  within  a  few  years 
American  breeders  will  be  selling  for  export  many  more 
breeding  animals  than  are  being  exported  at  the  present 
time.  The  degree  of  success  to  be  attained  in  the  future 
export  trade  will  depend  largely  on  the  class  of  animals 
now  sold.  If  a  reputation  for  producing  cattle  free  from 
tuberculosis  and  other  infectious  diseases  is  established, 
American  breeding  stock  will  be  in  demand  all  over  the 
world. 

The  United  States  breeders  have  knowledge  of  the  areas 
in  foreign  countries  from  which  it  is  safe  to  import  animals, 
and  also  have  information  of  certain  localities  and  even  of 
numerous  herds  out  of  which  it  would  be  dangerous  to 
purchase  animals  on  account  of  tuberculosis.  It  is  only 
reasonable  to  expect  that  precautions  based  on  similar 
knowledge  will  be  taken  by  breeders  of  other  countries  to 
protect  their  live-stock  industry  from  disease.  The  accred- 
ited-herd list  of  tuberculosis-free  herds  indicates  to  the  for- 
eign as  well  as  the  domestic  buyer  where  he  may  obtain  cattle 
officially  recognized  as  free  from  that  disease,  and  the  time 
will  come  when  prospective  buyers  will  be  reluctant  to  make 
speculative  purchases  from  unlisted  herds. 

The  following  table  shows  the  number  of  herds  and  the 
number  of  cattle  in  each  State  under*  supervision  for  the 
control  and .  eradication  of  tuberculosis.  It  indicates  also 
the  location  of  inspectors  in  chaise  of  this  work.  Owners 
desiring  information  on  the  subject  of  tuberculosis  are 
requested  to  wTite  to  the  inspector  in  charge  of  the  work 
in  the  State  in  which  the  cattle  are  located. 
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Location  of  Federal  inspectorSy  also  number  of  herds  and  number  of  cattle 

under  supervision ^  August  1,  1919. 


State. 

Federal  inspector. 

Address. 

Herds. 

Cattle. 

A  lahama. 

Dr.  C.J.  Becker 

Dr.  Joe.  H.  Bux 

Dr.  W.E.Howe 

Dr.  E.  A.  Grossman 

Dr.W.G.Mlddleton... 

Dr.J.G.Fish 

Dr.  W.  M.  MacKellar.. . 

Dr.F.E.Mmray 

Dr.  J.  J.  Lintner 

Dr.J.E.  Gibson 

Dr.  F.  H.  Thompson. . . 

Dr.H.M.Graefe 

Dr.W.F.Blles 

Dr.R.W.Tuck 

Dr.  E.A.Crossman 

Dr.T.A.Ladson 

Dr.  E.  A.  Grossman 

Dr.T.S.Rich 

1108  Jefferson  County  Savings 
Bank,  Birmingham. 

Old  State  House,  Little  Rock. . 

444  Post  Office  Building,  Denver 

2001-2002  Customhouse  Build- 
ing, Boston,  Mass. 

Statehouse,  Trenton,  N.  J 

P.  O.box  467,  Tallahassee 

526^20  Federal  Building,  At- 
lanta. 

326  Federal  Building,  Salt  Lake 
City,  Utah. 

316  Exchange  Building,  Vnlaa 
Stock  Yards,  Chicago. 

33  Stat«  House,  Indianapolis. . . 

15  Federal  Building,  Des  Moines 

22  Federal  Building,  Topeka 

Capitol  Building,  Frankfort. 

323-324  Post  Office  BuUding, 
New  Orleans. 

2001-2002  Customhouse  Build- 
ing, Boston,  M&ss. 

825  Fidelity  Building,Baltimore 

2001-2002  Customhouse  Build- 
ing, Boston. 

Old  State  Block,  Lansing 

4-6  Army  Building,  St.  Paul. . . . 

605  Millsaps  Building,  Capital 
and  Roach  Streets,  Jackson. . . 

0  Federal  Building,  Jefferson 
City. 

P.  O.box  844.  Helena.. 

785 

60 

5 

57 

12 
402 
434 

16 

447 

233 
323 
164 
346 
253 

821 

824 
71 

216 
1,176 
1,088 

'  23 

721 

130 

4 

21 

44 

146 

651 

046 

754 

45 

3,285 

Arkansas 

082 

Col(X^o 

183 

Connecticut 

Delaware 

Florida 

1,508 

626 
7.094 

GecHTgia 

12,426 

Idaho    X.. 

f 
846 

Illinois 

12,285 
6,641 

In<f if^Tif^   ^ .    ...... 

Iowa 

12,476 
5,802 
5,806 
6,866 

10,352 

6,061 
2,117 

6,377 

Kansas. .......... 

Kentucky 

Louisiana 

Mftivie ax 

Maryland 

Massachusetts 

Minhigj^n..    .., 

Minnesota. 

Mississippi 

Mts«?our1. . . .  X . 

Dr.W.J.Fretz 

Dr.J.A.Barger 

Dr.  Ralph  Graham 

* 

Dr.  Rudolph  Snyder. . . 

Dr.S.E.Cosford 

Dr.F.E.Mlirray 

Dr.  E.A.Crossman 

Dr.W.G.Bilddleton... 
Dr.  H.B.Leonard 

Dr.  R.  E.  Brookbank . . 

Dr.  H.  H.  Cohenour. . . . 

Dr.  L.E.Davis 

Dr.  W.C.  Drake,  Jr 

28,038 
12,286 

1,078 

12,610 

Montana........ 

Nebraska 

Nevada    .... 

332  Federal  Building,  Lincoln. . . 

326  Federal  Building,  Salt  Lake 
City,  Utah. 

2001-2002  Customhouse  Build- 
ing, Boston,  Mass. 

Statehouse,  Trenton 

8,804 
280 

New  Hampshire. . 
New  Jersey 

884 

2,160 
6,106 

8,174 

15,770 

15,266 

2,281 

New  York 

North  Carolina... 

North  Dakota.... 
Ohio 

Care  Dr.  J.  G.  Wills,  chief  vet- 
erinarian, Albany. 

418  Lyric  Building,  Richmond, 
Va. 

340  Federal  Building,  Bismarck. 

P. O.box  035, Columbus 

Department    of    Agriculture, 
Capitol  Building,  Oklahoma. 

Oklahoma. 
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state. 

Federal  inspector. 

Address. 

Herds. 

Cattle. 

Orecon. 

Dr.  S.  B.  Foster 

530  Post  Office  Building,  Port- 

139 

3,644 

land. 

Pemisylvania 

Dr.P.E.Qulim.  

P.  0.  box  327,  Harrisburg 

607 

7,914 

Rhode  Island — 

Dr.  E.  A.  Grossman — 

2001-2002  Customhouse  Build- 
ing, Boston,  Mass. 

23 

443 

South  Carolina... 

Dr.  W.K.  Lewis 

901-902  Liberty  National  Bank 
Building,  Columbia. 

170 

6,756 

South  Dakota.... 

Dr.J.O.  Wilson 

309  Federal  Building,  Pierre 

413 

6,433 

Tennessee 

Dr.  Robert  Jay 

406  Seventh   Avenue   North, 
NasbviUe. 

446 

10,001 

Te"f  a**      

Dr.  R.  E.  Jackson.- .. 

606   Flatiron    Building,  Fort 
Worth. 

Utah 

Dr.  F.  E .  Murray 

328  Federal  Building,  Salt  Lake 

40 

1,150 

City. 

Vermont 

Dr.  A.  J.  De  Fosset 

Care  Commissioner  of  Aericul- 

430 

12,677 

ture,Montpelier. 

V   ''inia 

Dr.  R.  E.  Brookbank . . 

418  Lyric  Building,  Richmond. 

1,038 

27,021 

Washington 

Dr.  S.B.Foster 

530  Post  Office  Building,  Port- 
land, Oreg. 

113 

3,660 

West  Virginia 

Dr.  G.  W.  Neff 

Care  Commissioner  of  Agricul- 
ture, Charleston. 

97 

1,893 

Wisconsin 

Dr.J.S.Healy 

11  East  Wing,  State  Capitol, 

560 

16,392 

Madison. 

Wyoming 

Dr.W.E.nowe 

444  Post  Office  Building,  Denver, 
Colo. 

3 

62 

As  the  number  of  herds  that  can  be  taken  under  oflBcial 
supervision  for  the  eradication  of  tuberculosis  at  present  is 
limited,  it  is  recommended  that  cattle  owners  obtain  all  the 
information  they  can  respecting  this  disease  and,  if  they 
have  reason  to  believe  that  it  exists  in  their  herds,  they 
should  employ  measures  to  exterminate  it  regardless  of  the 
fact  that  an  official  can  not  be  obtained  to  assist  them.  It 
is  of  economic  importance  that  each  owner  be  responsible 
for  the  health  of  his  herd.  Live-stock  owners  also  may  be  of 
great  immediate  assistance  in  tuberculosis-eradication  work, 
with  much  benefit  to  themselves,  if  they  will  isolate  all 
animals  brought  into  their  herds  until  such  animals  are 
definitely  known  to  be  healthy,  and  will  maintain  clean  and 
sanitary  surroundings. 

The  gradual  increase  in  the  number  of  live  stock  in  the 
United  States  and  in  the  shipment  and  exchange  of  animals 
makes  disease  control  and  eradication  a  problem  demanding 


• 
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the  closest  cooperation  among  live-stock  owners,  sanitary 
officials,  and  the  pubUc  in  general.  The  regulations  whidi 
have  been  found  necessary  are  directed  at  a  small  minority 
of  conscienceless  people  who,  if  imrestrained,  would  spread 
disease  all  over  the  coimtry.  In  addition  many  of  ihe 
provisions  regarding  the  handling  of  live  stock  in  interstate 
traffic  are  a  check  on  carelessness  or  indifference  to  public 
welfare.  It  is  believed  that  the  great  majority  of  live-stock 
men,  knowing  these  facts,  will  support  regulations  which  are 
intended  to  correct  the  conditions. 

TUBERCULOSIS  IN  SWINE. 

Eradicating  tuberculosis  from  cattle  will  practically  solve 
the  problem  of  controUing  the  disease  among  swine.  That  is 
the  opinion  of  veterinary  experts  experienced  in  the  handling 
and  post-mortem  examination  of  swine  received  at  the  principal 
market  centers.  By  means  of  a  simple  and  practical  marker, 
hogs  may  be  tattooed  with  distinguishing  letters  and  figures, 
and  when  disease  is  f  oimd  by  post-mortem  examination  the 
identity  of  such  animals  is  known.  With  a  simple  system  of 
records  it  is  thus  possible  to  trace  a  shipment  to  the  farm 
from  whioh  it  oame  and  stamp  out  infectious  diseases  at 
their  somxje.  Evidence  shows  that  swine  become  infected 
with  tuberculosis  principally  from  cattle,  either  by  following 
them  in  feed  lots  or  pastures,  by  receiving  infected  dairy 
by-products,  or  by  eating  tuberculous  carcasses. 


By  AwiN  DiLLB, 
Specialist  in  AgricuUufal  Education,  States  Relaliont  Service. 

THE  World  War  brought  to  the  attention  of  the  people 
of  the  United  States  one  of  the  wealmesses  in  our  sys- 
tem of  education,  that  more  than  one-half  our  6,000,000  illit- 
erate adults  live  in  rural  sections  where  the  school  facilities 
are  poor. 

Further,  the  reports  of  the  Commissioner  of  Education 
show  that  about  one-half  of  the  school  children  of  the  nation 
are  enrolled  in  village  and  country  schools,  and  that  these 
children  are  laboring  under  distinct  educational  disad- 
vantages. Fully  200,000  of  the  schools  of  the  open  country 
may  still  be  classed  as  one-room  schools  of  pioneer  type, 
which,  at  their  best,  meet  but  poorly  the  needs  of  modem 
agricultural  communities. 

"  The  little  red  schoolhouse "  of  bygone  days  played  so 
prominent  a  part  in  pioneer  life,  that  it  has  been  praised  in 
song  and  in  story  and  has  won  for  itself  a  place  in  the  hearts 
of  the  country  people.  It  had  a  unique  setting,  was  pecul- 
iarly an  American  institution,  and  was  a  distinct  part  of 
pioneer  life.  A  belief  in  the  almost  magic  efficiency  of  the 
rural  school  offers  a  real  stumbling  block  to  those  who  would 
have  this  school  keep  pace  with  the  changes  in  the  world 
around  it.  While  we  may  justly  be  proud  of  this  little  one- 
room  school,  we  are  apt  to  forget  that  the  basis  for  our  pride 
is  the  fact  that  we  still  keep  some  kind  of  a  school,  and  not 
the  fact  that  this  school  is  so  good  in  itself.  The  question 
that  we  must  ask  of  all  our  schools,  both  city  and  country,  is 
not  whether  they  did  what  they  could  for  our  grandfathers, 
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but  whether  they  are  doing  to-day  all  that  we  want  them  to 
do  for  our  children?  We  should  not  ask  if  they  have  pro- 
duced great  men,  but  whether  they  help  the  common  man 
to  malte  and  use  liis  opportunities  and  to  strive  with  a  steady 
purpose.  It  is  necessary  that  the  country  school  should  ck> 
this,  for  on  it  i-ests  the  burden  of  the  prosperity  of  the  entire 
country.     Unless  the  nation  has  a  body  of  enlightened  and 


The  Old  and  tbe  New. 
A-  Thp  old — a  l>'[ii^  of  unc-room  pchnol  falling  to  meet  the  educational  necda 
of  Ihn  ronimunlly.     B.  The  moclrrD  [urul  nchool  connoltdDtt^ — B  Bobool  for  tlw 
cuMre  pi  immunity,  yuung  nnd  old. 

ambitious  farmers,  keeping  their  own  farms  from  generation 
lo  generation,  agriculture  can  not  flourish  and  the  nation  can 
not  prosper. 

The  social,  economic,  and  industrial  changes  of  tho  lost 
50  yeai-s  have  been  great.  Progress  in  farming  methods  has 
been  so  rapid  of  late  that  many  liave  failed  to  keep  up  with 
it  or  to  grasp  its  Iwaring  upon  wjciet.y. 

With  tho  introduction  of  lalwr-saving  farm  machinery 
md  correspcmding  strides  in  the  cheap  and  rapid  production 
of  foods  and  other  fanii  produclw.  significant  readjustments 
.lovc  t-alrcii  iilnce.     The  absolute  inadeijuacy  of  the  rural 
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school  to  meet  these  new  educational  and  social  needs  is  evi- 
dent to  any  one  who  has  studied  the  problem.  The  great 
change  in  agricultural  methods  and  the  great  increase  in 
scientific  knowledge  relating  to  agricultural  processes  have 
created  *a  new  body  of  knowledge  of  fundamental  impor- 
tance to  country  people.  New  standards  in  education  have 
been  created  and  new  demands  have  been  made  upon  the 
school,  which  the  school  has  been  very  slow  to  meet.  The 
result  of  the  many  changes  in  rural  life  is  that  the  rural 
school  has  lost  its  earlier  importance  and  finds  itself  inade- 
quate to  respond  to  the  demands  made  upon  it.  Nothing 
short  of  a  reorganization  of  the  rural  school  along  good 
educational  and  administrative  lines  will  meet  the  needs  of 
the  present  and  the  future. 

STANDARDS  OF  REORGANIZATION. 

Dr.  Dewey  well  expresses  the  mission  of  the  public  school 
when  he  says :  "  What  the  best  and  wisest  parent  wants  for 
his  own  child,  that  must  the  community  want  for  all  its 
children.  Any  other  ideal  for  our  schools  is  narrow  and 
unlovely." 

The  country  boy  and  girl  are  entitled  to  just  as  good  an 
education  as  their  city  cousins,  and  until  this  is  given  them 
rural  education  does  not  measure  up  to  its  proper  require- 
ment. If  the  American  farmer  expects  to  play  his  part  in 
the  program  for  reconstruction  and  reform  he  must  provide 
an  education  for  himself  and  his  children  that  shall  fit  them 
both  for  the  task.  Never  before  has  the  need  for  the  train- 
ing of  the  rural  population  been  so  urgent  as  to-day,  and 
never  before  has  the  demand  for  a  new  rural  school  been  so 
clearly  defined.  This  does  not  mean  that  the  country  child 
should  receive  a  fundamentally  different  education  from  the 
child  who  expects  later  to  work  in  a  mine  or  teach  school, 
but  it  does  mean  that  the  country  child  has  as  much  right  as 
the  city  child  to  a  training  which  will  enable  him  to  live  in 
the  world  in  which  he  finds  himself  and  understand  his 
share  in  it,  and  to  get  a  good  start  in  adapting  himself  to  it. 
It  is  the  business  of  every  school  to  train  its  pupils  to  be  suc- 
cessful as  human  beings  and  as  American  citizens.  To  do 
this  it  must  take  into  account  and  make  use  of  the  conditions 
around  it — ^the  interests,  the  needs^  and  the  occupations  of 
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the  families  of  its  pupils.  This  does  not  mean  that  our  rural 
schools  shall  be  a  copy  of  the  city  schools,  but  that  there  shall 
be  set  up  in  every  rural  commimity  a  school  which  will  base 
its  work  upon  the  life  of  the  conmiunity  and  the  needs  of  the 
community,  so  that  its  pupils  shall  receive  the  niecessary 
training  that  will  enable  them  to  fit  successfully  into  the  life 
of  the  community.  The  great  function  of  this  school  will  be 
to  furnish  the  boy  with  the  particular  knowledge  required 
for  the  life  that  he  is  to  live,  for  knowledge  lies  at  the  basis 
of  his  efficiency.  It  must  shape  the  attitude  of  the  pupil 
so  that  he  will  meet  his  part  of  the  world's  work  or  its  play 
in  the  right  spirit.  It  must  not  leave  him  a  parasite,  ready 
to  prey  upon  others,  but  must  make  him  willing  and  glad  to 
do  his  share.  Finally,  the  school  must  give  him  the  individ- 
ual training  in  technique  or  the  skill  required  in  his  dif- 
ferent activities ;  not  to  do  this  in  the  best  way  possible  is  to 
leave  him  a  well-intentioned  and  well-informed  bungler, 
falling  far  short  of  efficiency. 

The  means  by  which  the  school  is  to  accomplish,  these  ends 
are:  (1)  The  social  organization  of  the  school,  or  the  life  and 
activities  that  go  on  in  the  school  from  day  to  day ;  (2)  the 
curriculum,  or  the  subject  matter  which  the  child  is  ex- 
pected to  master;  and  (3)  the  instruction  or  the  work  of  the 
teacher  in  helping  the  pupils  to  master  the  subject  matter  and 
adjust  themselves  to  the  organization  of  the  school.  These 
factors  will  necessarily  differ  according  to  the  particular  type 
of  the  school  in  question,  but  in  general  the  social  organiza* 
tion  of  the  rural  school  will  center  in  the  life  of  the  rural 
community ;  the  course  of  study  should  center  in  the  one  oc- 
cupation of  common  interest,  agriculture,  and  the  teacher's 
instruction  and  guidance  should  focus  upon  improving  rural 
conditions  in  general  and  bettering  the  farm  practices  of  the 
district.  The  school  is  the  best  and  most  available  center 
for  the  upbuilding  of  the  country  community  and  should 
become  the  most  immediate  and  effective  local  agency  in  the 
solution  of  the  farm  problems.  The  rural  school  must  be- 
come a  real  part  of  the  active  life  of  the  community ;  it  can 
not  afford  to  go  its  own  way,  isolating  and  shutting  off  aU 
outside  influences.  In  view  of  the  present  conditions  prev- 
alent in  the  rural  school,  what  are  some  of  the  most  urgent 
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deficiencies  and  how  shall  they  be  supplied  in  the  reorganiza- 
tion which  must  come  about  if  the  school  is  to  function 
properly? 

EDUCATIONAL  REDIRECTION. 

What  we  need  and  what  we  must  have  to  solve  the  prob- 
lem of  rural  education  is  not  a  city  school  whose  influences 
lead  young  people  of  the  farms  directly  away  from  the  land, 
but  a  country  school,  improved,  modernized,  and  adapted  to 
the  needs  of  present  country  life ;  a  school  whose  atmosphere 
is  distinctly  rural,  whose  teachers  are  rural  minded  and  in 
full  sympathy  and  harmony  with  tarm  life  and  farm  prob- 
lems, but  no  less  well-trained  and  cultured  than  city  teachers. 
It  means  a  larger  school,  in  the  sense  of  a  larger  enrollment 
and  of  serving  a  larger  territory  than  the  little  one-room 
school  served.  It  means  the  employment  of  enough  teachers 
to  give  ample  time  for  instruction  and  recitation  in  every 
class  and  affording  suitable  grading  and  classification  for 
all  pupils.  It  means  an  enlargemwit  and  enrichment  of  the 
course  of  study  which  will  give  the  best  development  of  the  - 
present  conception  of  modem  education — ^tfie  adjustment 
of  the  individual  to  his  environment  While  the  basic  sub- 
jects taught  in  the  rural  school  will  not  and  should  not  differ 
greatly  from  those  taught  in  the  city  school,  they  must  be 
made  more  applicable  to  farm  life.  Much  of  the  old  course 
may  be  eliminated  entirely,  and  in  the  remaining  studies  the 
emphasis  must  be  shifted  to  the  vital  and  practical  interests 
of  everyday  life.  The  rural  school,  therefore,  must  teach 
the  basic  subjects  that  belong  to  all  culture — ^that  every  nor- 
mal intelligent  person  should  study  just  because  he  belongs 
to  the  twentieth  century  civilization — and  in  addition  the 
subjects  that  give  him  the  knowledge,  the  attitude,  and  the 
technique  belonging  to  the  life  on  the  farm. 

THE  CX)UR8E  OF  8TUDT. 

This  curriculum,  briefly,  may  be  outlined  as  follows : 
Language, — Mastery  of  the  English  language  is  the  birth- 
right of  every  child.  First  of  all  he  should  be  able  to  speak 
it  correctly  and  with  ease.  Next  he  should  be  able  to  read 
it  understand ingly  and  with  enjoyment,  and  should  become 
familiar  with  the  best  in  its  literature.    He  should  be  able 


294     Yearbook  of  the  Department  of  Agy^icvlture^  1919. 

to  write  it  easily,  with  correct  spelling  and  good  composi- 
tion. Finally,  he  should  know  something  of  the  structure, 
or  grammar,  of  the  language,  though  formal  grammar  is  of 
little  value  in  the  learning  of  a  language.  The  proper  sub- 
stitute for  a  grammar  is  live  language  lessons  dealing  with 
familiar  objects,  scenes,  stories,  and  experiences  within  the 
pupil's  comprehension  and  knowledge.  In  addition  the 
child  must  learn  to  read,  not  only  to  pronounce  the  printed 
words  of  a  page,  but  to  grasp  the  thought  and  feeling  and  to 
express  them  in  oral  reading.  The  present  rural  school 
course  in  reading  is  wholly  inadequate,  and  as  a  result  most 
rural  school  children  seldom  attain  such  skill  and  taste  in 
reading  that  it  becomes  a  pleasure.  This  must  be  remedied, 
not  only  by  teaching  the  child  the  mechanics  of  reading,  but 
by  leading  him  to  read  and  love  good  books.  This  can  only 
be  done  by  supplying  the  books  and  giving  him  an  oppor- 
tunity to  read  them. 

Arithmetic. — ^Without  doubt  number  is  an  essential 
part  of  the  child's  education.  Yet  there  is  nothing  so  mag- 
ical about  the  mere  art  of  numbering  things  that  should 
make  arithmetic  require  so  large  a  proportion  of  the  time  as 
it  is  now  receiving.  By  a  wise  choice  of  material,  eliminat- 
ing the  "  useless  lumber  "  found  in  most  arithmetic  texts,  it 
is  altogether  probable  that  the  child  can  learn  in  half  or 
two-thirds  the  time  ordinarily  allotted  all  the  arithmetic 
needed,  not  only  for  practical  use,  but  also  for  mental  devel- 
opment in  the  mastery  of  arithmetic. 

History  and  civics. — ^The  study  of  history  instills  into  the 
minds  of  our  children  love  of  country  and  of  liberty,  and 
should  therefore  receive  careful  consideration.  It  should 
not  deal  chiefly  with  wars  and  politics.  The  meat  of  the 
subject  is  the  big,  stirring  events  that  influence  the  lives, 
deeds,  and  aspirations  of  individuals.  The  child  should 
know  about  the  people  of  his  country,  their  home  life;  their 
industries;  their  schools  and  churches;  their  bravery;  their 
hardships  and  adventures.  He  must  come  to  know  some- 
thing of  all  the  great  men  of  the  nation.  In  civics  the  great 
problem  is  to  influence  conduct  in  the  direction  of  upright 
'Mtizenship  and  to  secure  such  a  knowledge  of  the  machinery 
A  government  as  will  lead  to  efficient  participation  in  its 
»^cti' -'ties- 
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'eography. — The  country  is  the  most  appropriate  place  [ 

the  teaching  of  geography  and  nature  study,  because  an  [ 

ndance  of  material  lies  right  outside  the  door  of  the  ] 

)ol.     Geography,  therefore,  can  be  made  one  of  the  most  j 

1  and  useful  branches  in  the  rural  school.     It  is  to  begin  i 
rever  the  life  of  the  child  touches  nature  in  his  imme- 

e  environment  and  proceed  from  this  to  other  parts  of  \ 

home  land  and  finally  to  all  lands.    The  intimate  inter-  | 

tions  existing  between  geography  and  such  subjects  as  | 
culture,  history,  language,  and  natural  sciences  are  ob- 
is. 

^ealth  and  hygiene. — Health  is  at  the  basis  of  all  success 
happiness,  and  no  subject  can  be  more  important  in  the 
nation  of  the  child  than  practical  hygiene.  This  course 
lid  emphasize  the  laws  of  hygiene,  but  with  particular 
•ing  on  right  living  under  the  conditions  imposed  by  the 

Q.     Food  and  clothing;  work,  recreation,  and  play;  care  ^ 

lie  eyes  and  teeth ;  bathing;  ventilation  of  the  home,  espe-  ! 

ly  of  the  bedrooms;  danger  of  contamination  to  water  f 
milk  supply ;  childhood  afflictions  like  adenoids,  diseased 

;ils,  measles,  and  the  like — these  are  some  of  the  practical  j 

cs  that  every  child  should  study.     But  we  must  go  one  \ 

further ;  this  subject  must  be  presented  so  effectively  and  \ 

oncretely  that  it  will  lead  to  better  habits  of  living.  i 

griculture, — ^Agriculture,  of  course,  is  a  preeminent  sub-  ) 

for  the  rural  school ;  it  is  of  immediate  practical  impor-  • 

le  and  is  also  so  useful  a  cultural  subject  that  it  is  being  i 

oduced  into  many  city  schools.     Rural  life  centers  about  f 

country  home  and  in  the  one  big  industry,  agriculture.  J 

farmer's  great,  vital  problem  is  how  to  make  his  coun-  | 

home  the  happiest  and  best  possible  place  to  live  in  and  f 

to  make  agriculture  profitable,  enjoyable,  and  capable 

upporting  the  right  kind  of  home.     That  for  this  reason  ; 

culture  is  the  logical  subject  around  which  to  build  the  li 

il   school   curriculum  is  self-evident.     The  question   is,  I 
at  should  the  study  of  agriculture  embrace  and  how 

lid  the  other  subjects  correlate  with  it?  i 

)  is  possible  to  give  children  in  the  rural  elementary  ( 
>ol  much  useful  information  concerning  agriculture,  even 
:  can  not  be  taught  to  them  as  a  science.     Perhaps  it  is 

dble  to  develop  a  scientific  attitude  and  interest  that  will  \ 
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lead  to  further  study  of  the  subject  in  high  school  and  col- 
lege and  that  will  in  the  meantime  serve'  to-  attach  the  boys 
and  girls  to  the  farm. 

To  begin  witli,  a  strong  course  of  nature  study  should  run 
through  the  grades  and  blend  into  the  formal  intensive 
study  of  agriculture  in  the  last  two  grades  of  the  elnnentary 
school  and  the  rural  high  school.    The  particular  mission 


of  this  nature  study  is  to  open  the  eyes  and  minds  of  the 
pupils  to  the  wonders  of  their  environment  and  to  the  oppor- 
tunity for  first-hand  observation  and  lessons  in  soils,  plant 
and  animal  life,  and  a  host  of  natural  phenomena  with  which 
tliey  daily  come  in  contact.  To  supplement  the  work  of  the 
school  and  mnke  it  directly  applicable  to  the  child's  home 
life,  the  planting  and  care  of  plants,  bird  study  and  protec- 


f 
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ion,  home  gardening,  weed  control,  insect  and  plant  disease 
ontrol,  and  similar  activities  fall  within  this  scope. 

It  is  agreed  by  all  teachers  of  agriculture  that  instruction 
n  this  subject  shall  follow  as  far  as  possible  the  following 
ines:  (1)  It  shall  be  seasonal,  that  is,  the  subject  matter 
elating  to  the  farm  practice  of  the  district  can  be  best  j. 

aught  at  the  season  when  these  practices  are  being  carried 
»ut  on  the  farm;  (2)  it  shall  be  practical;  and  (3)  it  shall  ! 

le  related  directly  to  the  life  of  the  community  and  the  j 

Qstruction  shall  center  in  the  lines  of  community  endeavor  * 

a  which  the  majority  of  the  farmers  are  engaged,  or  which 
lay  be  especially  adapted  to  the  locality.  To  this  end  the 
pupils  can  be  made  familiar  with  the  best  methods  of  plant- 
tig,  cultivating,  and  harvesting  the  various  crops ;  and  with 
he  plant  diseases  and  insect  enemies  which  affect  them;  . 

^ith  seed  selection;  rotation  of  crops;  soils  and  soil  manage-  K 

lent;  the  growing  of  fruits  and  vegetables;  and  many  other 
practical  things  applying  directly  to  farm  life.  In  a  like 
lanner  the  animals  of  the  farm  may  be  studied  and  a  knowl- 
dge  gained  of  the  best  breeds  and  types  of  farm  animals, 
heir  breeding  and  care,  and  the  handling  and  disposal  of 
be  animal  products  of  the  farm.  Both  laboratory  and  field 
rork  should  be  made  prominent  throughout  the  course.  In 
rder  that  the  principles  taught  in  the  school  may  be  carried 
ut  in  farm  practice,  the  pupils  should  be  encouraged  to 
ndertake  "  home  projects,"  such  as  keeping  a  garden,  caring 
or  a  cow,  or  growing  chickens.  Their  instruction  at  school 
hould  center  about  their  projects.  The  project  should  be 
arried  out  on  a  business  basis ;  should  be  carefully  planned 
nd  worked  out  under  as  close  supervision  as  possible,  and  be 
onducted  with  the  view  of  showing  a  money  profit  at  its 
ompletion.  Aside  from  the  value  to  the  pupil  as  farm  prac- 
ice,  it  has  also  the  educative  value  as  a  management  project 
nd  carrying  to  its  finish  a  definitely  planned  enterprise. 

Home  economics. — While  the  country  girls,  like  the  coun- 
try boys,  should  have  good  training  in  the  elements  of  agri- 
ulture,  the  distinctive  field  of  the  girls  along  industrial 
nes  lies  in  the  art  of  home  making,  embracing  such  branches 
s  cooking,  sewing,  care  of  the  sick,  home  planning,  and 
ome  management.  These  subjects  can  be  presented  suc- 
essfully  in  a  concrete  and  applied  form,  and  nothing  could 
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be  more  vital  to  the  interests  and  welfare  o£  the  girls.  To 
furnish  the  proper  facilities  for  this  work  a  well -equipped 
department  is  necessary.  ^Tiile  it  need  not  be  elaborate  or 
expensive,  yet  it  should  at  least  be  on  a  par  with  the  facili- 
ties found  in  the  better  equipped  farm  homes,  and  may  even 
bo  somewhat  in  advance  of  them,  in  order  to  impress  upon 
the  community  the  need  of  lightening  the  burdens  of  tlie 


Applied  Home  Economics. 

SeiTlDE  B  bat  luoch  Id  a  rural  Bcbool. 

average  farm  home.  The  farm  kitchen  deserves  to  share 
more  generally  in  the  labor-saving  devices  so  commonly 
found  outside  the  home,  but  too  frequently  not  appreciated 
inside  of  it, 

Fai'm  shop-work.— -The  modern  farm,  with  its  variety  of 
machinery,  tools,  special  types  of  buildings,  drainage  sys- 
tems, concrete  construction,  and  the  like,  taxes  the  ingenuity 
of  the  farmer  to  Iteep  things  in  proper  repair  and  calls  for  a 
deftness  of  hand  and  no  end  of  originality  and  self-confi- 
dence. Therefore  a  thorough  coni-sc  in  farm  shopwork  in 
the  rural  school  is  indispensable.  The  work  attempted  may 
"over  the  use  of  tools,  the  finishing  of  different  kinds  of 
•■  lods-  rop"  tying  and  splicing,  (lie  care  and  sharjiening  of 
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farm  tools,  harness  and  leather  work,  concrete  construction, 
the  elements  of  blacksmithing,  and  the  making  of  ordinary 
repairs  on  buildings.  The  older  boys  may  branch  out  into 
project  work  and  construct  chicken  coops  and  brooders,  seed- 
corn  racks,  feeding  racks  for  stock,  wagon  boxes,  self-feeders 
for  poultry  and  hogs,  home  furniture,  and  similar  articles 
commonly  found  on  a  farm.  This  list  is  merely  suggestive 
and  will  vary  with  the  school  or  the  community  and  with 
the  season  of  the  year. 

Physical  training^  gcumea^  cmd  play. — Because  of  its  isola- 
tion and  independence,  country  life  has  greater  need  of  play 
and  recreation  than  city  life.  Most  rural  schools  have  been 
too  small  to  get  enough  children  of  corresponding  ages  to- 
gether for  interesting  games  or  sports,  and  again  many  think 
that  the  rural  child  has  enough  exercise  and  does  not  need 
the  physical  training  that  comes  from  plays  and  games. 
Certain  forms  of  farm  work  done  by  children  are  often  so 
severe  a  tax  on  their  strength  that  a  corrective  exercise  is 
necessary  to  save  stooped  forms,  curved  spines,  and  hollow 
chests.  Furthermore,  the  farm  child,  lacking  the  oppor- 
tunities of  the  city  child  for  gaining  social  ease  and  control, 
needs  the  development  that  comes  from  physical  training  to 
give  poise,  ease  of  bearing,  and  grace  of  movement.  Some 
of  the  worth-while  and  suitable  country  plays  and  games  are 
suggested:  (1)  The  common  folk  and  children's  games  at 
school  led  and  supervised  by  the  teachers;  (2)  baseball, 
basket  ball,  volley  ball,  track  work,  and  similar  games  of 
skill  and  competition;  and  (3)  play  festivals,  pageants,  pic- 
nics, harvest  home,  community  singing,  bands  and  orches- 
tras, debating  and  literary  societies. 

The  main  features  of  the  curriculum  here  proposed  are 
so  much  broader  and  richer  than  are  offered  by  the  present 
rural  school  that  it  will  appear  to  many  as  visionary  and 
impossible.  That  it  is  impossible  for  the  old  type  of  rural 
school  is  readily  admitted,  but  it  is  entirely  practicable  and 
possible  in  the  reorganized  school  and  is  being  successfully 
presented,  in  general  at  least,  in  many  of  these  schools. 

PHYSICAL  IMPROVEMENT. 

The  program  of  studies  outlined  above  does  not  contem- 
plate their  being  carried  out  in  the  present  poorly  equipped. 
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one- room,  one-teacher  rural  school.  The  broadening  of  the 
curriculum  presupposes  better  physical  equipment  for  the 
rural  schools.  As  they  exist  to-day  the  rural  schools  have 
inadequate  buildings  and  equipment.  The  building  is  usu- 
ally located  in  a  barren  spot  of  ground  and  is  constructed 
without  any  reference  to  architectural  effect.  Of  the  plain 
"box-car"  type,  no  attempt  is  made  to  decorate  the  room 
or  to  relieve  in  any  way  its  ugliness  and  monotony.  If 
there  is  a  library  it  may  contain  only  a  few  dozen  volumes, 
poorly  selected  and  often  without  any  case  for  protection. 
Of  equipment  outside  of  desks  and  blackboard  there  is  almost 
none.  The  work  of  the  farms  about  it  is  done  with  modern 
and  efficient  machinery,  but  the  work  of  the  farmer's  school 
is  done  with  inadequate  and  out-of-date  equipment.  The 
greatest  advantages  of  improved  physical  equipment  in  the 
reorganized  rural  school  are  to  be  derived  from  the  abandon- 
ment of  two  or  more  of  the  one-room  schools,  depending 
upon  size  of  districts  and  enrollments,  and  erecting  in  their 
stead  a  single  building  large  enough  not  only  to  accommodate 
the  present  enrollment  but  also  to  serve  the  community  for 
years  after  its  erection.  It  goes  without  saying  that  these 
buildings  should  be  constructed  of  durable  material  and  that 
they  should  be  attractive,  safe,  sanitary,  and  in  keeping  with 
the  highest  community  ideals.  Whatever  the  size  or  kind 
of  school  building  a  district  may  be  planning  to  build  there 
is  wisdom  in  making  it  conform  to  the  "  unit  plan  of  con- 
struction." This  takes  into  account  both  the  present  and 
the  future  needs  of  the  district,  requires  a  symmetrical  de- 
sign for  the  complete  building,  and  allows  for  additions  at 
a  minimum  cost  without  disturbing  the  part  originally  con- 
structed. 

In  general  every  school  buJding  that  accommodates  one 
hundred  or  more  pupils  should  provide  for  the  following: 
(1)  A  suitable  auditorium  with  a  stage,  a  good  stereopticon, 
and,  if  possible,  a  moving  picture  machine;  (2)  a  home  eco- 
nomics laboratory  with  a  lunch  room  adjoining;  (3)  a  gym- 
nasium with  shower  baths  and  hivatories  for  both  sexes;  (4)  - 
a  well-equij)ped  laboratory  and  classrooms  for  science  and 
ugi'iculturc ;  (5)  a  well-equipped  room  for  farm  shopwork. 
-t  is  usually  possible,  and  often  advisable,  to  have  one  room 
^e  for  t^^mn^sium  and  auditorium,  and  this  should  be 
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freely  used  for  all  kinds  of  school  and  community  gather- 
ings. Too  much  emphasis  can  not  be  laid  upon  this  all- 
important  community -center  auditorium.  The  agricultural 
department  and  laboratory  should  be  opened  as  freely  to 
farmers  for  consultation  as  for  class  instruction  during 
school  hours,  and  in  the  matter  of  such  work  as  seed  com 
testing,  germination  and  purity  tests  of  grass  seeds  and 
grains,  grafting  and  care  of  fruit  trees,  feeding  rations,  and 
the  like,  the  work  should  supplement  the  actual  work  on  the 
neighboring  farms.  The  same  may  be  said  with  equal  force 
of  the  farm  shopwork  of  the  boys  and  the  home  economics 
of  the  girls.  Should  this  new  school  fail  to  make  its  indus- 
trial work  for  both  boys  and  girls  distinctly  practical  and 
directly  applicable  to  actual  farm  conditions,  it  would  fail 
in  one  of  the  fundamental  purposes  for  which  it  was  cre- 
ated. 

In  every  way  possible  the  further  construction  and  equip- 
ment of  the  school  should  be  modem  and  sanitary ;  ample 
land  should  be  provided  not  only  for  demonstration  pur- 
poses in  teaching  agriculture,  but  also  for  the  games  and 
plays  necessary;  and  this  playground  should  be  simply 
equipped  with  playground  apparatus  for  children  of  vari- 
ous ages. 

THE  THREE  MILLSTONES  ABOUT  THE  NECK  OF  RURAL 

SCHOOL  PROGRESS. 

(1)  Absence  of  real  professional  supervision,  (2)  insuffi- 
cient revenue,  associated  with  the  too  small  district  unit  of 
taxation,  and  (3)  the  untrained  teacher — of  these  evils  the 
first  two  are  the  natural  result  of  the  way  in  which  our  rural- 
school  system  was  evolved  in  the  settlement  and  agricultural 
development  of  the  country.  If  the  rural  school  is  to  come 
into  its  own,  both  organization  and  supervision  must  be 
changed,  and  with  the  coming  of  effective  supervision  the 
untrained  teacher  would  quickly  disappear.  A  sufficient 
revenue  is  absolutely  fundamental  to  rural  school  improve- 
ment. Good  teaching,  modern  buildings,  ample  equipment, 
efficient  supervision,  all  cost  money — ^more  money  than  coun- 
try people  are  often  willing  to  pay.  As  a  rule  farmers  usu- 
ally raise  but  a  small  fraction  of  the  amount  they  might 
legally  levy  for  school  purposes.     Rural  school  penury  is 
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almost  proverbial.  About  $33  is  expended  annually  for  the 
education  of  the  city  child,  while  for  each  country  child  but 
$13  is  used.  Until  this  inequality  is  remedied  the  lack  of 
revenue  will  remain  a  fundamental  difficulty  with  the  rural 
school. 

It  is  fundamental  that  the  State  should  share  with  the 
local  community  the  support  of  the  rural  school.  The  cities 
are  dependent  upon  the  farms  for  much  of  their  wealth,  and 
it  is  but  fair  that  they  should  help  in  the  education  of  the 
country  children,  since  any  agency  that  improves  rural  con- 
ditions contributes  to  the  welfare  of  the  city.  Many  States 
contain  sparsely  settled  localities  that  are  unable  to  raise 
sufficient  funds  to  support  an  efficient  school,  and  these  com- 
munities especially  should  receive  the  help  of  the  State. 
Perhaps  the  unwillingness  of  the  farmer  to  support  his  school 
better  is  due  to  the  fact  that  he  does  not  realize  adequate 
returns.  In  localities  where  the  reorganized  school  is  in 
operation  the  financial  support  is  adequate  and  given  cheer* 

fully. 

The  reorganization  of  the  rural  schools  is  leading  directly 
away  from  the  one-teacher  school,  and  the  factors  necessary 
for  reorganization  can  not  be  found  in  the  one-room  schooL 
Educationally  the  graded  system  gives  the  rural  children 
all  the  advantages  of  the  city  children.  Three  or  four  teach- 
ers working  together,  doing  the  work  formerly  done  by  one, 
can  do  greater  justice  to  the  children  under  their  charge. 
Redirected  teaching  and  vitalized  courses  of  study  can  then 
become  a  reality.  This  and  the  ultimate  fulfillment  of  such 
a  course  through  a  good  high  school  make  the  new  system 
the  adequate  solution  of  the  rural  school  problem. 

These  results  can  best  be  attained  by  uniting  several  dis- 
tricts into  one  and  erecting  a  building  adequate  for  the  new 
work.  Consolidation  of  the  country'  schools,  therefore,  is 
the  best  way  by  which  this  reorganization  may  be  brought 
about. 

For  many  localities,  of  couree,  consolidation  is  impossible, 
and  for  the  children  of  these  districts  the  one-room  school 
must  continue  to  serve.  (Jood  teaching  may  be  done  in  these 
schools  by  well-trained  teachers,  who  are  themselves  of  the 
country,  are  acquainted  with  country  life,  and  in  sympathy 
with  rural  ideals. 


The  Reorganization  of  the  Country  School.         303 

In  many  small  one-room  schools  throughout  the  country 
these  devoted  teachers  are  found,  and,  in  spite  of  many 
handicaps,  they  are  successfully  adapting  the  work  to  the 
community  needs,  and  are  giving  the  boys  and  girls  a  useful 
type  of  training.  If  a  district  should  find  consolidation  im- 
practicable and  well-nigh  impossible,  attention  should  be 
directed  to  the  improvement  of  the  small  one-room  school, 
with  the  purpose  of  making  it  stand  truly  for  rural  life  and 
rural  education. 

CONSOLIDATION  THE  BEST  MEANS  OF  SECURING  EFFEC- 
TIVE REORGANIZATION. 

In  the  matter  of  material  equipment  the  weakness  of 
the  district  system  of  organization  manifests  itself  clearly. 
In  some  places  the  little  district  school,  because  of  its  re- 
moteness and  of  scanty  population,  must  for  a  time  at  least 
remain  as  it  is.  In  many  other  regions,  though,  there  is  no 
business  or  educational  reason  for  the  continuation  of  so 
many  small  and  relatively  expensive  schools.  The  needs  of 
rural  people  could  be  much  better  served,  much  better  schools 
for  their  children  could  be  provided,  and  not  infrequently  a 
financial  economy  could  be  effected  if  the  long-outgrown 
district  system  were  in  a  large  measure  superseded  by  a  more 
rational  and  more  business-like  system  of  consolidated 
schools.  Such  a  reorganization  must  be  effected  before 
much  progress  can  be  made  in  redirecting  and  revitalizing 
rural  education. 

Some  of  the  advantages  of  the  consolidated  school  to 
which  the  children  are  carried  in  conveyances  may  be  men- 
tioned briefly,  as  brought  out  by  experience:  (1)  Both  the 
enrollment  and  the  attendance  for  the  area  consolidated  are 
materially  increased.  This  is  particularly  true  of  the  upper 
grammar  grades.  (2)  Tardiness  is  practically  eliminated 
and  absences  are  reduced  to  a  minimum.  (3)  Pupils  arrive 
dry  and  warm  each  day,  with  no  wet  clothing  to  be  dried; 
colds  and  other  troubles,  due  to  exposure,  are  materially 
reduced.  (4)  The  pupils  are  under  care  of  a  responsible 
person  coming  to  school  and  going  home.  Quarreling,  smok- 
ing, profanity,  vulgar  and  imoroper  language  are  pre- 
vented. (5)  Better  grading  and  classification  is  possible; 
classes  are  large  enough  to  stimulate  enthusiasm  and  gen- 
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erous  rivalry ;  pupils  can  be  placed  where  they  .can  work  to 
best  .advantage;  interest,  enthusiasm,  and  confidence  come 
from  contact  with  numbers.  (6)  The  grading  of  pupils 
and  the  assembling  of  a  large  group  of  children  make  pos- 
sible the  rural  high  school,  with  a  vital  course  of  study 
fitting  into  the  redirected  elementary,  course,  affording  the 
rural  children  an  opportunity  for  studying  in  "a  broader 
sense,  witli  an  enlarged  vision,  those  fundamental  sub]*e<it9 
necessary  to  a  richer  country  life.  This  makes  possible  the 
slogan  of  the  twentieth  century,  "  A  high  school  _  within 
reach  of  every  rural  boy  and  girl."     (7)  All  the  advantages 


GolDg  to  ScUool  a  Pleasure. 
A  modi^in  autobUH  ceirrlnE  Bcbool  children  to  the  coDHoKdated  rural  ■ebo«l. 

of  better  school  buildings  and  sites  and  better  equipment 
follow  this  consolidation  plan,  and  often  cost  less  per  capita 
than  the  much  inferior  equipment  of  small  and  scattered 
schools.  (8)  It  leads  to  a  fichool  term  of  eight  or  nine 
months,  instead  of  the  five  or  six  months  commonly  provided 
for  in  the  district  hcIiooIs;  to  the  Gm]iloymont  ami  retention 
of  better  teachers;  to  better  supervision  for  the  school;  and 
to  a  higher  grade  of  instniction.  (0)  Community  interest 
in  educiition  is  quiikencd  and  community  pride  in  the  school 
is  awakened.  This  loads  to  community  interest  as  opposed 
'i  di=*^riot  'ntercst;  tends  to  break  down  the  isolation  and 
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stagnation  of  rural  cominunities ;  and  leads  to  a  deeper  sym- 
pathy and  better  fellowship  among  the  people.  It  improves 
the  community  as  well  as  the  school,  and  opens  the  way  for 
such  a  school  to  become  a  center  for  all  the  better  life  of  the 
community.  (10)  It  offeis  to  the  rural  boys  and  girls,  and 
hence  to  country  parents,  all  of  the  desirable  educational 
features  and  advantages  which  the  city  boys  and  girls  now 
obtain  without  obliging  them  to  go  to  the  city  to  obtain 
them.  (11)  The  transportation  feature  indirectly  aids  in 
the  building  of  better  roads,  which  in  turn  make  rural  life 
more  attractive  and  help  to  break  up  the  isolation  of  the 
country  home.  (12)  In  reducing  the  number  of  teachers 
needed  it  eliminates  many  of  the  poorest  and  weakest  and 
also  reduces  by  from  60  to  80  per  cent  the  number  of  trus- 
tees needed  to  manage  the  schools.  Both  of  these  are  gains 
of  much  importance.  (13>  Such  a  school  with  its  modern 
equipment  and  enlarged  and  vitalized  course  of  study,  to- 
gether with  the  high-school  advantages,  makes  possible  the 
extension  of  its  influences  throughout  the  entire  community 
through  varied  activities  which  touch  the  farm  and  farm 
home  through  courses  in  agriculture  and  home  making. 
(14)  The  school  becomes  the  community  center  for  this  new. 
district.  Here  the  various  educational  activities  'center. 
Through  special  courses  offered  for  the  farmer  and  his  wife, 
the  educational  opportunities  are  placed  before  everyone  in 
the  district.  The  school  becomes  truly  a  center  of  influence 
touching  the  life  of  every  part  of  the  communit}'^,  and  by 
making  its  instruction  center  about  the  needs  of  the  com- 
munity, its  life  and  interests,  justifies  itself  as  the  really 
adequate  "  college  of  the  people." 

Miss  Mabel  Camev  writes  in  her  book  "  Countrv  Life  and 
the  Countrv  School,"  *' The  great  adaptability  of  the  good 
consolidated  countrv  school  for  community  service  and  runil 
life  regeneration  can  net  be  too  strongly  emphasized. 
Wiorever  it  has  Ik'cu  established,  in  practically  every  in- 
stance on  record,  tliis  attribute  has  been  illustrated.  The 
consolidated  school  builds  up  the  community  as  no  other  in- 
stitution of  nnal  life  has  yet  done.  It  even  defines  coni- 
inunity  boundaries  and  establishes  a  comnumity  sense  where 
none  has  existed  before.  It  overcomes  petty  jealousies, 
swallows  small  differences,  and  enlarges  and  intensifies  the 
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community  idea  into  something  significant  and  tangible.  It 
brings  neighbors  on  opposite  sides  of  the  hill  together,  in- 
troduces those  who  live  on  different  roads,  forces  the  civil 
meeting  of  families  that '  haven't  spoken  since  the  war,'  and 
in  every  way  furthers  the  progress  of  the  brotherhood  of 
man  among  farmers." 

Finally,  the  consolidated  school  is  the  most  economical 
system  of  rural  education.  The  better  social  and  educational 
benefits  it  yields  are  the  guarantee  of  its  value.  Consider- 
ing its  social,  educational,  leadership,  and  financial  aspects, 
consolidation  of  rural  schools  is  the  best  educational  system 
and  offers  the  largest  prospects  as  a  means  of  community 
improvement.  It  will  be  a  center  of  community  pride  and 
effort  for  those  beyond  school  age  as  well  as  for  children. 
To  it  wiU  turn  the  old  man  and  the  little  child,  the  mother, 
and  the  father.  The  young  people  of  the  community  will 
seek  its  doors.  Its  instruction  will  be  in  terms  of  daily  liv- 
ing and  present  activity.  The  spirit  of  this  instruction  will 
go  out  through  all  the  country  and  find  expression  in  better 
homes,  better  churches,  strong,  rightly  directed  farm  organi- 
zations, good  roads,  and  greater  crop  yields;  in  better  busi- 
ness, better  farming,  and  in  a  happier  people  and  a  more 
satisfying  country  life. 


By  Rob  R.  Slocuu, 
roulfr^nian,  Animal  Huihandry  Division, 

Kuremi  of  Animal  Induttry. 

A  WIDE  DIVEESITY  of  methods  is  found  in  poultry 
keeping.  Rations  are  fed  varying  all  the  way  from 
tliose  of  the  utmost  simplicity  to  those  which  are  decidedly 
complicated.  Houses  are  used  which  differ  widely  in  their 
general  plan  of  construction.  Methods  of  management  in 
use  are  widely  divergent  in  many  cases,  and  this  diversi- 
fitation  frequently  creates  the  idea  that  the  care  of  jwultry, 
and  especially  the  farm  poultry  flock,  is  a  highly  compli- 
cated matter.  Actually,  however,  this  is  not  the  case.  The 
mere  fact  that  success  is  attained  under  widely  different 
methods  of  feeding,  housing,  and  management  indicates 
that  so  long  as  certain  fundamentals  are  observed  the  actual 
details  or  methods  may  be  very  different  without  mate- 
riiillj  affecting  the  results.  Where  poultry  is  kept  as  a 
specialized  business  it  well  repays  the  owner  to  study  these 
details  of  management  for  the  purpose  of  securing  the 
very  highest  possible  return  from  his  hens.  So  far  as  the 
faim  flock  is  concerned,  where  the  farmer  is  not  a  specialist 
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along  poultry  lines,  good  results  will  be  obtained  if  the 
underlying  fundamentals  of  successful  poultry  keeping  are 
observed.  It  is  a  thorough  understanding  of  these  funda- 
mentals which  is  especially  needed  in  connection  with  the 
farm  flocks.  Farmers  can  hardly  be  expected  to  concern 
themselves  particularly  with  the  less  fundamental  and 
more  specialized  phases  of  the  business.  But  it  must  not  be 
understood  from  this,  however,  that  the  flock  may  be  neg- 
lected and  good  results  still  obtained. 

Success  with  the  farm  poultry  flock  depends,  therefo^  ' 
under  usual  conditions,  on  the  observance  of  the  funda- 
mentals underlying  successful  poultry  keeping,  and  this 
means  doing  a  relatively  few  things  in  the  right  way  and  doing 
them  at  the  right  time.  The  place  of  poultry  on  the  general 
farm  must  be  definitely  understood.  It  must  be  remembered 
that  the  poultry  flock  is  merely  one  of  the  activities  with 
which  the  fanner  is  engaged  and  that  he  will  be  unable  to 
devote  to  his  flock  a  great  amount  of  time.  The  part  which 
poultry  should  play,  therefore,  is  to  fit  into  the  general  farm 
management  in  such  way  as  to  help  maintain  a  proper  bal- 
ance in  farm  operations  and  to  utilize  materials  which  are 
suitable  for  feeding  the  hens  but  otherwise  would  be  wasted. 

GOOD  STOCK  STIMULATES  INTEREST. 

The  first  fundamental  of  successful  farm  poultry  keeping 
is  good  stock.  Of  course  it  is  well  known  that  farmers  may 
at  times  get  fairly  good  results  from  ordinary  stock,  bat  at 
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tlie  same  time  it  must  be  remembered  that  with  the  same  care 
and  attention  bettor  results  will  be  obtained  from  good  stock. 
By  good  stock  is  not  necessarily  meant  stock  whitdi  has  been 
bred  for  exhibition  purposes.  It  means  standardbred  stock 
or  purebred  stock,  which  by  virtue  of  its  pure  breeding  has 
been  systematically  developed  and  which  is  belter  fitted, 
therefore,  to  give  the  results  expected  of  it  and  to  yield  a 
more  uniform  and  more  desirable  product. 

On  the  average  farm  the  poultry  flock  is  expected  to 
furnish  eggs  and  poultry  for  the  farmer's  table  as  well  as  to 
produce  ;i  surplus  for  sale-  For  that  reason  it  is  usually 
found  that  the  so-called  general-purpose  breeds,  such  as 
the  Plymouth  Rock,  Wyandotte,  Khode  Island  Ged,  and 
Orpington,  which  are  good  layers  and  at  the  same  time 
make  suitable  carcasses  for  the  table,  are  best  suited  to  the 
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farm  needs.  A  further  advantage  of  good  stock  is  the  fact 
that  the  owner  will  take  a  pride  in  such  a  flock  which  he 
will  not  feel  in  a  flock  of  mongrels,  and  as  a  result  he  will 
give  the  hens  better  care. 

SELECTION  OF  BREEDING  STOCK. 

The  selection  of  the  breeding  stock  is  important  In  most 
farm  flocks  no  trap  nesting  or  pedigree  breeding  is  possible 
on  account  of  the  labor  and  time  involved,  but  if  careful 
attention  is  given  to  the  selection  of  breeders,  advances  may 
be  made.  It  is  much  better  to  select  from  the  flock  as  many 
of  the  very  best  individuals  as  are  needed  to  make  up  the 
breeding  pen  rather  than  to  breed  from  the  flock  indis- 
criminately. The  principal  basis  of  selection  of  tiieae  breed- 
ers should  be  along  the  lines  of  vigor.  Be  sure  that  the 
breeders  show  every  evidence  of  health,  vigor,  and  stamina. 

HOW  CUIXING  IMPROVES  THE  FLOCK. 

In  every  flock  there  will  be  found  a  great  difference  in  the 
productivity  or  egg-laying  ability  of  the  various  individuals. 
While  some  hens  will  prove  to  be  very  profltable,  others  are 
kept  at  a  loss  and  are  a  drag  upon  the  profitable  hens  in  the 
flock.  It  is  important,  therefore,  to  cull  out  the  unprofitable 
producers,  as  this  will  increase  materially  the  profit  realized 
from  the  flock  as  a  whole.  Any  hens  found  to  be  dckly  or 
in  poor  condition  should  he  culled  as  soon  as  disoovraed. 
In  addition,  at  least  one  thorough  culling  should  be  made, 
preferably  between  August  15  and  September  15,     At  that 
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time  each  hen  should  be  handled  and  carefully  examined, 
iitid  those  which  show  evidences  of  laying  should  be  retained, 
while  those  which  have  stopped  laying  and  begun  to  molt 
should  be  discarded  from  the  Sock  for  the  following  year. 
A  further  examination  of  the  hens  late  in  October  or  early 
in  November  will  enable  one  to  pick  out  those  which  are 
still  laying,  and  by  virtue  of  that  fact  are  probably  the  best 
layers  of  the  Sock,  and  should  be  selected  as  breeders. 

JUDGING  THE  SIZE  OP  FLOCK. 

A  suitable  size  of  flock  for  the  particular  farm  in  question 
and  for  the  kind  of  farming  which  is  being  carried  on  is  an 
important  factor  in  securing  the  best  possible  results.  As 
long  as  the  farm  flock  is  intended  as  an  agency  for  utilizing 
waste  it  should  not  be  so  large  that  the  waste  products  avail- 
able on  the  farm  play  a  very  small  part  in  sustaining  the 
hens.  Practically  finy  farm  of  average  size  can  maintain 
to  advantage  a  flock  of  100  laying  hens,  and  many  farms 
can  maintain  considerably  more.  Judgment  must  be  used 
with  regard  to  the  size  of  the  flock  on  the  basis  of  feed  avail- 
able and  the  range  over  which  the  hens  can  roam  and  pick 
up  feed  for  themselves. 

The  size  of  the  flock  also  has  a  direct  connection  with  the 
housing  which  can  be  provided.  It  is  not  an  infrequent  oc- 
currence for  an  effort  to  be  made  to  keep  a  farm  flock  which 
is  very  much  too  large  for  the  available  housing  space.  In 
such  cases  the  hens,  being  crowded,  do  not  give  good  results, 
and  frequently  a  better  profit  would  be  realized  by  keeping 
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a  smaller  flock  which  can  be  comfortably  housed  rather  than 
the  larger  flock  which  results  in  crowding. 

ESSENTIALS  OF  GOOD  HODSING. 
Suitable  housing  does  not  mean  expensive  housing.  Fre- 
quently old  sheds  or  other  outbuildings  can  be  easily  and 
cheaply  transformed  into  suitable  poultry  houses.  While 
there  may  be  a  great  range  in  the  kind  of  house  used,  and 
while  the  owner  may  consult  his  own  preferences  to  a  con- 
siderable extent,  certain  fundamentals  of  good  housing  must 
be  observed.  Such  fimdamentals  consist  of  a  house  which  is 
free  from  drafts,  which  provides  plenty  of  ventilation  either 
by  an  open  front  or  by  the  use  of  windows,  which  is  dry, 
and  which  provides  space  enough  for  the  hens  to  keep  them 
comfortable  and  contented.  Where  it  is  necessary  to  confine 
*he  flock  to  the  yard,  not  less  than  4  square  feet  of  floor 
space  should  be  allowed  for  each  hen.  With  hens  upon  free 
"ange,  as  they  should  be  whenever  possible,  a  minimum  floor 
■'"Bco  of  3  square  feet  per  hen  should  be  allowed. 
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GOOD  FEEDING  AT  MODERATE  COST. 

Feeding,  of  course,  is  important.  If  tho  hens  do  not  get 
sufficient  or  proper  feed  they  fan  not  be  expected  to  givo 
satisfactory  and  profitable  results.  A  complicated  ration 
is  not  necessary.  The  aim  in  feeding  the  hens  should  be  to 
use,  so  far  as  possible,  the  grains  which  are  grown  on  tbo 
farm  or  which  are  available  in  the  immeihate  neighborhood. 
One  of  the  most  successful  methods  of  feeding  is  to  give  a 
light  feed  of  grain  or  a  mixture  of  grains  in  the  morning 
and  a  feed  of  the  same  material  at  niglit,  the  night  feed 
consisting  of  about  as  much  as  the  hens  will  clean  up.    In 


Sultiible  Feeds  for  Poultry. 
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addition  a  dry  mash  should  be  provided  where  the  hens  can 
have  access  to  it  continuously.  Wlien  considerable  quan- 
tities of  waste  food  are  ajf^ailable  for  the  hens  to  pick  up 
from  the  fields,  the  amount  of  grain  fed  may  be  cut  down. 
Oftentimes  judgment  in  this  respect  is  faulty,  and  but  for 
the  dry  mash  there  would  be  danger  that  the  hens  would 
not  receive  enough  feed.  With  the  dry  mash  at  their  dis- 
posal they  are  able  to  make  up  any  deficiency  of  feed  due 
to  faulty  judgment  as  to  the  quantity  they  get  in  the  fields. 

One  of  the  most  common  mistakes  made  in  feeding  farm 
poultry  is  failure  to  provide  animal  food  in  some  form.  Of 
course  during  the  spring  and  summer,  when  quantities  of 
insects  are  available,  they  may  supply  the  hens'  wants  in 
this  regard,  but  during  those  parts  of  the  year  when  insects 
are  not  available,  or  are  scarce,  it  becomes  necessary  to  pro- 
vide animal  food.  Milk,  usually  fed  either  as  skimmed  milk 
or  buttermilk,  provides  an  excellent  source  of  animal  food, 
but  when  milk  is  not  available  the  hens  shpuld  have  beef 
scrap  or  meat  scrap.  While  this  product  is  high  in  price, 
it  is  economical,  and  should  be  included  in  the  hens'  ration 
because  of  the  increased  production  which  will  result. 

During  the  winter  it  is  necessary  to  provide  some  form 
of  green  or  succulent  feed,  such  as  mangels,  cabbage,  clover, 
alfalfa,  or  sprouted  oats. 

TIMELINESS  OF  HATCHING. 

With  the  average  small  farm  flock  where  hens  of  a  general- 
purpose  breed  are  kept,  it  is  most  satisfactory  to  let  the  hens 
do  the  hatching.  When  the  hens  are  of  a  nonbroody  breed 
it  is  of  course  necessary  to  use  incubators  or  else  to  purchase 
baby  chicks.  Whatever  the  method  of  hatching,  it  is  most 
important  that  this  be  done  at  the  right  time  of  year.  The 
proper  time  of  hatching  varies  with  different  localities,  being 
earlier  in  the  South  and  latest  in  the  extreme  North.  The 
aim  should  be  to  hatch  the  chicks  at  such  a  time  as  will  allow 
the  pullets  to  reach  their  full  development  and  begin  laying 
in  October  or  November,  as  these  earlier  maturing  pullets 
must  be  depended  upon  very  largely  for  the  fall  and  winter 
egg  production.  Xiate-hatched  chicks  do  not  mature  in  time 
to  produce  fall  aivi  winter  eggs,  nor  do  they  live  or  grow  so 
well  during  the  hot  weather,  which  comes  when  they  are  still 
young. 
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METHODS  OP  BROODING. 

In  raising  the  chicks,  if  hens  are  used  for  hatching,  they 
of  course  can  be  used  also  for  broodinc.  It  is  best  to  confino 
the  hen  to  a  coop  for  at  least  two  weeks,  allowing  the  chicks 
to  come  and  go  as  they  please.  If  hens  are  not  available 
for  brooding  it  becomes  necessary  to  resort  to  a  heated 
brooder.  Perhaps  the  most  successful  method  of  brooding 
now  in  common  use  is  the  coal-stove  hover,  which  is  placed 
in  a  colony  house  and  which  allows  brooding  of  from  SOO 
to  400  chicks  in  one  lot. 

The  important  thing  in  raising  chickens  is  to  see  that  they 
are  liberally  fed  and  have  proper  conditions  for  develop- 
ment so  that  they  will  make  a  continuous  growth.  Any- 
thing which  checks  the  growth  of  chicks  has  a  lasting  effect 
upon  their  development  in  later  life.  As  the  chicks  grow 
older  and  larger  and  do  not  need  heat  it  is  very  necessary 
that  they  have  plenty  of  room  in  their  growing  quarters. 
Nothing  will  do  so  much  harm  and  cause  so  much  loss  and 
trouble  in  growing  stock  as  to  keep  them  in  crowded  quarters. 
Be  sure  that  the  young  stock  have  roost  room  enough  so  that 
they  can  all  get  on  the  roosts  without  undue  crowding. 
PRINCIPAL  POINTS  IN  MANAGEMENT. 

In  any  lot  of  chicks  there  will  be  found  certain  stunted  or 
unthrifty  individuals.  Such  birds  will  never  pay  for  the 
feed  and  care  used  in  trying  to  rear  them.  It  is  not  only 
gowl  sense  but  good  business  judgment  to  cull  these  un- 
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thrifty  chicks  just  as  soon  as  they  are  discovered.  There 
will  also  be  found  certain  cockerels  which  exceed  their  fel- 
lows in  the  rapidity  of  growth  and  maturity.  It  is  well  to 
mark  and  save  such  cockerels  which  reach  a  good  size  to 
use  as  breeders,  fn  the  general  care  both  of  the  laying  stock 
and  the  growing  stock  it  is  necessary  to  use  good  common 
sense  just  as  in  handling  any  other  class  of  live  stock.  Regu- 
lar attention  must  be  given  and  care  must  be  taken  to  see 
that  their  quarters  are  kept  clean  and  sanitary.  Careless- 
ness and  thoughtlessness  are  probably  responsible  for  more 
poor  results  than  is  lack  of  knowledge  as  to  what  the  flock 
really  needs.  If  a  farm  flock  is  to  be  kept  the  aim  should 
be,  of  course,  to  make  it*  profitable.  It  is,  therefore,  poor 
business  to  neglect  or  overlook  the  usual  everyday  care  which 
must  be  given  the  flock  in  order  to  get  these  profitable 
results. 

Lice  and  mites  are  common  and  are  not  conducive  either 
to  good  results  with  the  flock  or  to  the  comfort  of  the  fowls. 
It  is  absolutely  unnecessary  for  poultry  to  be  seriously 
troubled  by  either  lice  or  mites.  Regular  attention  and 
proper  treatment  of  the  quarters  will  rid  the  flock  of  mites, 
and  if  body  lice  are  found  the  birds  should  be  treated  for 
these  also.  Usually  if  a  place  is  provided  where  the  hens  can 
dust  themselves  they  will  keep  the  lice  in  check. 

MARKETING  TO  OBTAIN  FULL  VALUE. 

The  marketing  of  the  product,  particularly  eggs,  has  an 
important  bearing  on  the  profits  of  the  flock.  Under  most 
conditions  it  is  impossible  for  the  farmer  to  seek  a  special 
market  for  his  eggs,  but  he  should  be  very  careful  to  see 
that  the  eggs  are  gathered  regularly  and  frequently  and 
promptly  taken  to  market.  Failure  to  do  this  is  responsible 
for  the  spoiling  of  a  great  many  eggs.  When  the  methods 
of  buying  are  such  that  payment  is  made  for  good  eggs  only, 
a  plan  which  is  becoming  more  widespread  and  bids  fair  to 
be  compulsory  in  most  States,  the  farmer  will  suffer  a  de- 
cided money  loss  if  he  does  not  make  it  his  business  to  see 
that  all  the  eggs  delivered  are  fresh  and  marketable  at  full 
value.  One  of  the  greatest  causes  of  spoiled  eggs  during 
the  hot  summer  season  is  the  development  of  chick  embryos 
in  fertile  eggs.     This  loss  is  preventable  simply  by  produc- 


Common  Sense  in  P(mltry  Keeping.  317 

ing  infertile  eggs.  All  that  is  needed  to  accomplish  this 
is  to  separate  the  male  birds  from  the  females  as  soon  as 
the  breeding  season  is  over.  All  the  eggs  sold  will  then  be 
infertile  and  incapable  of  embryo  development. 

THE  FARM  FLOCK  MADE  PROFITABLE. 

The  farm  poultry  flock  should  be  one  of  the  most  profitable 
branches  of  the  farm  business.  To  bring  tliis  condition 
about  it  is  necessary  to  keep  good  stock  and  to  have  the  flock 
of  a  suitable  size,  properly  housed,  fed,  and  cared  for.  This 
is  not  a  complicated  matter  and  the  farmer  should  not  think 
that  it  requires  such  specialized  knowledge  and  skill  as  to  dis- 
courage him  at  the  start,  make  him  throw  up  his  hands  with  the 
cry,  "  "Wliat's  the  use  ?  "  and  let  the  hens  shift  for  themselves. 
The  farm  flock  needs  the  application  of  good  common  sense 
in  the  form  of  proper  care  regularly  given,  to  which  the  hens 
will  respond  just  as  quickly  as  the  hogs,  cattle,  or  horses. 


By  H.  E.  Kbameb,  Sw^cialist  in  Charge,  Food  Products  Inspection 
Service,  and  G,  B.  Fiske,  Inveattsjator  in  Starketittff  Frtiita  an^ 
TeffctaJiles,  Bureau  of  ilarkets. 

WHAT  about  that  car  of  farm  produce!  It  is  a  long 
haul  to  New  York  or  Chicago  from  !Melon  Valley  or 
Potatoville.  Many  are  the  links  in  the  moving  chain  of 
transport iition  betivcen  the  remote  shipping  points  and  the 
big  terminal  markpt^. 

When  a  link  breaks,  slips,  or  forms  a  kink  the  people  at 
each  end  know  something  is  wrong,  but  it  is  not  so  easy 
to  be  sure  of  the  kind,  extent,  or  location  of  the  trouble, 

FROM  FAKM  TO  MARKET. 

The  receiver  telegraphs  that  the  carload  is  in  bad  con- 
dition. There  is  poor  grading,  or  careless  packing,  frost 
damage,  overripeness,  rot,  breakage,  mold,  disease,  or  any 
one  of  half  a  dozen  other  kinds  of  injury.  The  shipper  natu- 
rally is  worried.  There  is  a  prejudice  in  favor  of  one's  own 
produce  and  nobody  likes  to  believe  it  is  not  as  good  as  any 
in  the  market. 

Has  the  shipper  still  to  learn  how  to  grade  and  pack 
properly?  Did  the  produce  really  arrive  in  bad  order,  or 
did  some  unscrupulous  dealer  possibly  seize  upon  a  trifling 
excuse  to  reject  a  shipment  arriving  on  a  falling  market, 
or  did  he  seek  a  pretext  to  depress  its  value  or  to  gloss  over 
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a  sale  made  at  what  seemed  unduly  low  prices?  If  really 
damaged,  to  what  amount?  Was  the  whole  load  affected? 
What  was  the  actual  condition  on  arrival  ?  Was  the  loss  due 
to  bad  handling  and  packing  or  to  delay  and  neglect  by  the 
transportation  company  or  by  the  receiver?  Was  the  cause 
a  disease  which  may  develop  also  in  the  rest  of  the  crop?  - 

INFORMATION  NEEDED. 

Some  of  these  questions  interest  the  receiver  and  the  rail- 
roads as  well  as  the  shipper  or  producer.  No  one  cares  to 
assume  blame  and  incur  loss  for  what  happened  to  the 
produce  while  it  was  in  the  hands  of  others.  How  settle 
all  these  questions  without  undue  expense  or  delay!  Since 
the  establishment  of  the  Federal  Inspection  Service  two  years 
ago,  the  answer  is  comparatively  simple.  "Telegraph  to 
the  Federal  inspector  in  the  nearest  large  city,  asking  him  to 
report  on  the  shipment."  He  is  a  trained  man  with  consid- 
erable experience  in  handling  produce,  a  competent  and 
certified  judge  of  grades  and  condition. 

THE  USEFUL  CERTIFICATE. 

The  inspector's  verdict  is  commonly  accepted  by  dealers 
and  shippers  and  by  courts,  railroads,  and  express  com- 
panies. With  the  shipment  officially  inspected,  all  parties 
concerned  have  learned  all  that  it  is  practicable  to  know 
about  its  exact  condition  and  grade,  and  many  causes  of 
troublesome  disputes,  costly  law  suits,  and  lasting  dissatis- 
faction are  removed..  The  inspection  certificate  is  a  prime 
lubricator  of  the  long  chain  belt  that  runs  from  Truckville 
to  the  big  city.  It  removes  fully  half  of  the  sources  of 
worry  and  uncertainty,  and  narrows  the  market  question 
down  chiefly  to  a  matter  of  salesmanship.  When  the  exact 
nature  of  the  goods  is  known,  the  buyer  and  seller  can  get 
together  in  business,  regardless  of  distance. 

The  shipper  wants  the  certificate  as  proof  that  the  stock 
was  graded  as  he  marked  and  billed  it,  and  as  evidence  that 
it  arrived  in  good  condition,  or  at  least  to  show  the  exact  ex- 
tent of  depreciation.  The  receiver  wants  the  certificate  as 
a  fair  explanation  of  his  failure  to  accept  the  goods  at  the 
stated  price,  or  to  sell  them  as  first-class  produce.     The  man 
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in  the  country  and  the  man  in  the  city  each  know  that  the 
other  has  a  copy  of  the  certificate,  and  there  is  little  room 
left  for  dispute  regarding  the  basis  of  settlement.  Rail- 
roads are  using  the  inspection  service  more  and  more  in 
order  to  know  where  they  stand  in  the  event  of  claims  for 
damages.  The  inspector's  report  may  even  help  to  locate 
the  cause  of  the  trouble — whether  it  started  during  the  har- 
vest or  during  the  railway  journey  or  in  the  receiving  yard. 
Shipments  tend  to  become  standardized,  and  all  parties  are 
better  assured  of  obtaining  full  value  for  their  money  under 
the  inspection  sfystem. 

The  result  is  the  saving  of  large  sums  in  the  aggregate. 
According  to  a  statement  from  the  Quartermaster's  Office, 
the  Government  was  saved  thousands  of  dollars  through  in- 
spection, by  the  Department  of  Agriculture,  of  produce 
shipped  to  Army  camps  during  the  war.  A  few  contractors 
had  been  trying  to  "put  over"  short- weight  packages  and 
low-grade  lots  of  various  kinds,  and  Army  officers  some- 
times lacked  the  necessary  experience  to  detect  these  prac- 
tices, but  competent  inspection  promptly  put  a  stop  to  the 
practice. 

In  the  words  of  a  prominent  official  of  the  Interstate  Com- 
merce Commission,  the  inspection  certificate  presents  "a 
visual  picture  of  the  exact  condition  of  the  car  at  the  time 
of  inspection.  The  service  is  of  untold  value  to  the  farmers 
and  produce  men  of  the  country.  I  have  yet  to  hear  of  a 
single  case  where  any  of  the  inspectors  had  been  accused 
of  partiality  or  unfairness." 

TRADE  INSURANCE. 

All  this  is  a  kind  of  trade  insurance.  The  buyer  knows 
just  what  he  is  buying  at  the  receiving  point.  The  shipper 
also  knows,  and  each  is  aware  that  the  other  knows,  too, 
for  a  copy  of  the  inspection  certificate  is  sent  to  each.  The 
advantage  of  this  definite,  up-to-date  knowledge  of  the  ship- 
ment is  so  evident  that  many  shippers  and  dealers  ask  in- 
spection as  a  matter  of  precaution.  The  small  fee  charged 
is  inconsiderable  if  it  tends  to  prevent  any  misunderstand- 
ing or  suspicion  of  unfairness  on  either  side. 
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LEARNING  PROM  INSPECTION. 

The  direct  aid  in  arriving  at  the  value  of  tlie  produce  is 
by  no  means  tlic  only  gain  through  inspection  service.  In- 
spection is  like  a  doctor's  verdict.  It  locates  and  names 
the  trouble  but  docs  not  dirccth'  remove  the  cause.  Xever- 
theless  it  inchidcs  hints  which  to  the  wise  ai'o  useful. 

A  standard  is  supplied  for  judging  one's  own  methods,  as 
well  as  the  system  used  at  the  other  end  of  the  line.     Whose 


Proper  Ixwullng. 
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fault  is  it  that  the  i>otatoes  were  frozen,  and  how  cun  further 
trouble  of  that  very  common  kind  be  prevented?  Was  there 
rot  in  the  car,  and  was  it  of  a  species  tliat  starts  in  the  field, 
or  did  it  follow  bruising  or  overheating  or  low  temperature! 
Did  the  car  of  sacked  potatoes  rightly  sell  lower  than  the 
bulk  stock  supposi'd  to  be  of  the  same  grade,  and  ^hose 
fault  was  that  peculiar  state  of  affairs?     Did  the  car  of 
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wilted  lettuce  spoil  because  it  was  too  long  on  the  way,  or 
was  the  receiver  slow  in  getting  out  the  shipment  after  ar- 
rival, or  was  the  trouble  partly  due  to  poor  packing  and  in- 
sufficient icing,  or  was  the  lettuce  diseased  in  the  first  place 
and  unfit  for  long  shipment?  Was  the  car  of  cabbage  really 
short  weight,  and  was  it  so  at  the  start  or  because  of  theft 
en  route,  or  was  it  merely  shrinkage,  and  if  so,  by  whose 
fault?  How  much  of  the  trouble  could  have  been  pre- 
vented by  the  shipper  if  more  car©  in  spraying,  harvesting, 
grading,  and  packing  had  been  exercised;  and  how  much 
by  the  railroad  through  more  equipment,  better  cars,  or 
more  care  by  employees?  Finally,  did  the  receiver  properly 
look  after  the  goods  and  give  the  shipper  a  square  deal,  or 
might  not  some  other  dealer  have  done  better  ? 

Not  all  these  questions  may  be  fully  answered  from  a 
single  inspection.  In  some  cases  there  must  still  be  uncer- 
tainty because  of  the  lack  of  official  examination  at  the  ship- 
ping point.  So  far,  neither  the  authority  nor  the  money 
has  been  provided  for  a  service  of  that  kind,  although  a 
widespread  demand  for  it  prevails.  Shipping  point  and 
market  inspections  would  check  each  other,  and  the  former 
would  frequently  obviate  the  need  for  the  latter. 

THE  LINES  OP  INSPECTION. 

Requests  for  inspections  are  in  proportion  to  volume  of 
shipments,  being  much  more  numerous  during  the  active 
harvest  season,  and  being  divided  among  the  commodities 
somewhat  according  to  the  proportion  of  each  to  the  total 
shipments  of  produce.  Thus  potatoes,  apples,  onions,  and 
cabbage  among  countrywide  staple  lines  lead  in  volume  of 
sliipments  moved,  and  also  in  number  of  inspections  made. 
Potato  shipments  for  the  1918-19  season  included  4,500 
inspections  to  176,479  cars  shipped ;  apple  shipments,  25,581 
cars  with  1,573  inspections;  onions,  22,551  cars  and  1,040  in- 
spections; cabbage  shipments,  29,360  cars  with  894  inspec- 
tions. Similar  relative  figures  are  shown  for  the  standard 
lines 'moving  in  smaller  volume,  but  for  highly  perishable 
fruits  and  vegetables  that  move  in  heavy  volume  for  a  short 
season  only,  inspections  are  not  so  heavy  in  proportion  to 
shipments.  For  a  few  weeks  at  the  height  of  the  season, 
watermelons  lead  the  list ;  the  total  number  of  cars  for  last 
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DiiHiiitw  in  Trim  sit. 

SiiulhiTu  .tit'iiliiiit  <liitiiap-d  b.v   ti.7ivy   li.a'lliiB  and  insufflclc-nt   rcfrigentloii 

Id  traoelt,    The  eraiiea  ulsu  were  damascd  In  truDnlt. 

season  was  20,;J04.  IjiU  in-spn-tioiiH  ivcie  only  3SS.  Peacheg 
followed  with  20,400  cars',  while  iiii^pcctions  were  4-49. 
Stniwliorrips.  iiiiothcr  hcnvy.  short-spiison  crop,  resulted  in 
i(is]H;ftrnns  for  only  -11  car?;. 

RY  SKILL  AND  MAIN  STRENGTH. 

Popular  notion  might  pictiii-c.  the  inspector  standing  by 

the  car  dour,  a  well-diesst'd,  dijjnitied  official,  notebook  in 
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Damaged  Potatoes. 
Tbese  potato  barrela  ibould  bave  been  piled  on  ends   to  prereat   enubtlic 
Tbe  plclare  to  the  left  ihows  bacterial  aott  rot  In  aoutlieni  potatoes. 

hand,  while  a  gang  of  laborers  overhauls  the  carloads  and 
pulls  out  samples  from  bags,  boxes,  or  barrels.  The  camera 
would  show  something  different.  A  typical  inspector  is  an 
active,  energetic  young  man  whose  hands  show  marks  of 
hard  work.  He  is  a  trained  judge  of  quality  and  condition, 
but  in  practice  he  is  a  man  of  labor,  for  he  works  long,  and 
lery  real  work  it  is,  to  obtain  all  the  facts  for  the  much  de- 
sired "  visual  picture  of  the  exact  condition." 
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Said  an  inspector  in  one  of  the  great  market  centers:  "At 
first  the  produce  men  were  inclined  to  rate  ns  as  just  one 
more  set  of  ofBcials,  but  when  they  saw  one  of  us  put  on 
overalls  and  jumper,  crawl  into  a  car  of  potatoes  and  haul 


Itcsulls  of  Iiiipr(i|«?r  I.oiidEng. 
Broken    onloa    era  tea    from    Tcias   and   soulbem   poiatocB    In    barrela    botb 
diimneii]  brcnuse  of  Improper  loading. 

tliem  over,  lifting  Iioavy,  dusty  bags  to  get  at  the  bottom 
layers,  and  coming  out  tired  as  a  ditch  digger  and  dirfy  as  a 
tramp,  then  tlioy  took  us  seriously.  At  the  height  of  the 
season  in  warm  wither,  with  from  15  to  20  cars  of  potatoes 
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to  inspect  in  one  day,  it  is  hard,  disagreeable  work.  We 
had  to  do  the  job  thoroughly  because  we  felt  that  one  mis- 
take would  cause  the  service  more  harm  than  work  not  done 
owing  to  lack  of  time.  Hence,  during  the  season  many  dis- 
putes had  to  be  settled  as  well  as  possible  without  our  help." 

GETTING  AFTER  THE  CAR  LOTS. 

The  receipt  of  a  request  is  followed  by  inspection  of  the 
goods  as  soon  as  time  permits.  The  inspector,  if  supplied 
with  a  fair  description,  is  usually  able  to  locate  the  car 
promptly  through  inquiry  from  the  railroad  officials  at  the 
freight  yard.  Having  found  the  car  he  breaks  the  seal  on 
the  door,  climbs  inside,  and  digs  out  and  inspects  packages 
at  top,  bottom,  center,  and  ends,  if  necessary.  The  amount 
of  sampling  varies  with  the  conditions.  For  instance,  the 
work  is  severe  with  a  car  of  potatoes  suspected  of  several 
defects,  such  as  rot  and  poor  grading,  and  which  is  put  up 
by  diflFerent  shippers  using  the  one  car.  Plainly  the  in- 
spector must  examine  many  samples  to  get  a  complete  view 
of  the  condition  of  each  lot  in  the  car.  Bag,  barrel,  or  box 
samples  are  opened,  contents  taken  out  and  weighed  or 
counted,  and  the  condition  noted.  The  culls,  rots,  or  low- 
grade  specimens  are  weighed,  the  per  cent  of  each  calcu- 
lated, and  the  results  transferred  to  the  inspector's  note- 
book. All  notes  must  be  set  down  before  leaving  the  car, 
as  often  there  are  several  cars  for  one  receiver  but  from 
diflFerent  shippers,  and,  without  notes  completed  on  the 
spot,  confusion  might  occur  in  making  out  the  certificates. 

After  the  inspection  the  actual  filling  out  of  the  certifi- 
cate is  still  to  be  done,  with  a  copy  for  the  shipper,  no  matter 
who  made  the  application  for  the  inspection.  The  observa- 
tions recorded  in  the  book  are  boiled  down  to  a  few  state- 
ments, which,  nevertheless,  tell  the  story  so  that  the  main 
points  may  be  seen  at  a  glance,  for  the  inspector  is  a  practi- 
cal man  and  as  a  rule  certifies  only  to  conditions  that  are 
of  prime  importance  to  those  interested  in  the  carload. 

Many  of  the  inspections  are  wanted  only  to  establish  cer- 
tain facts,  such  as  suspected  short  weight,  or  under  grading, 
or  rot.  In  that  event  the  certificate  brings  out  chiefly  the 
presence  or  absence  of  these  defects  and  the  amount  and 
kind  of  injury  or  deficiency. 
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A  SAMPLE  INSPECTION. 

A  typical  inspection  certificate  taken  at  random  includes 
the  following  main  points.  It  describes  a  car  of  potatoes 
from  New  Brunswick  examined  at  Cleveland,  Ohio,  last 
October,  upon  request  of  the  firm  to  which  the  car  had  been 
sent.  The  contents  are  described  as  *' Sacked  round  white 
potatoes  loaded  5  layers  high,  5  rows  wide,  both  ends  of  the 
car ;  nothing  loaded  in  doorway ;  no  marks  on  sacks.  Con- 
dition of  load  and  container  intact.  Coarse  sacks  of  good 
quality  noted.  Temperature  of  products  not  taken.  Size 
mo^ly  medium.  Meets  size  requirements  of  U.  S.  Grade  No. 
1.  Stock  clean,  bright,  well  matured.  Decay  very  irreg- 
ular, approximately  5  to  6  per  cent  of  stock  by  weight ;  one 
end  of  car  decayed ;  other  end  of  car,  decay  very  irregular, 
ranging  from  none  in  many  sacks  to  as  high  as  25  to  85 
per  cent  in  a  few.  Most  sacks  in  which  decay  was  noted 
show  12  to  15  per  cent  of  contents  decayed  (late  blight  tuber 
rot) .  Approximately  3  to  4  per  cent  of  the  stock  by  weight 
seriously  blemished,  consisting  of  sunburn  and  deep  flesh 
shattered  bruises.  The  allowance  for  blemishes  in  XJ.  S. 
Grade  No.  1  is  6  per  cent.  The  load  as  a  whole  does  not  meet 
requirements  of  U.  S.  Grade  No.  1  on  account  of  some  sacks 
containing  late  blight  tuber  rot  as  noted.  Stock  in  many 
sacks  not  showing  decay  is  clean  and  presents  good  general 
appearance." 

INSPECTION  AS  A  PREVENTIVE. 

The  probability  of  an  inspection  reduces  the  danger  of 
sharp  practice  at  either  end  of  the  line.  Like  the  physician, 
the  inspector  is  constantly  striving  toward  a  reduction  of  the 
need  of  his  services.  With  the  comparatively  few  tricky 
and  incompetent  people  weeded  out,  or  brought  to  see  the 
folly  of  their  ways,  a  greater  degree  of  mutual  confldenoe 
would  develop  among  produce  men.  Shipments  would  be- 
come more  nearly  standardized  and  fewer  inspections  would 
be  needed.  Even  the  prospect  of  inspection  often  has  a 
wholesome  effect  on  business  practice.  For  instance,  a  car 
was  rejected  in  a  market  at  which  inspection  service  had 
not  been  established.  The  shippers  telephoned  to  Washing- 
ton and  arranged  for  an  inspection  of  the  produce.  Mean- 
while the  receiver  had  notified  the  shippers  that  the  price 
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must  be  reduced  50  cents  per  package,  but  when  he  learned 
that  an  official  inspection  was  to  be  made,  he  telegraphed  the 
shippers  to  withdraw  the  request  for  inspection  and  he  would 
accept  the  car  at  the  original  price,  as  he  had  found  it  not 
to  be  so  bad  as  he  had  thought. 

It  must  not  be  supposed  that  the  receiver  is  always  to 
blame  for  rejections  or  that  the  shipper  does  not  often 
need  the  restraining  check  of  a  possible  inspection  which 
will  sustain  the  receiver  in  his  view  that  the  stock  is  not 
up  to  requirements.  Here  are  two  or  three  samples  from 
inspection  certificates  which  suggest  decided  room  for  im- 
provement at  the  shipping  end. 

(1)  Fifteen  barrels  Ben  Davis  and  Gano  apples:  "Three 
layers  of  grade  1  apples  on  top  of  barrels  and  two  layers 
of  grade  1  apples  on  bottom  of  barrels.  Balance  (90  per 
cent  by  weight)  made  up  of  cull  apples  averaging  one-half 
to  1^  inches  in  diameter.   Many  culls  stunted  and  misshapen.'' 

(2)  Car  cabbage:  "*A'  end  of  car  (opposite  brake  end) 
shows  75  per  cent  overripe  and  defective  cabbage  covered 
over  with  nice  medium-sized  green  cabbage  on  surface,  and 
under  surface  to  depth  of  1^  feet.  ^  B '  end  shows  25  per 
cent  overripe  and  defective  cabbage  covered  over  with  nice 
mediiun-sized  green  cabbage  to  depth  3^  feet." 

(3)  Car  watermelons,  loaded  four  layers  deep :  "  Top  layer 
averaged  21  pounds  each.  Second  layer  averaged  17  pounds 
each.  Third  layer  averaged  15  pounds  each.  Fourth  layer 
averaged  14  pounds  each.  Average  weight  for  car,  17 
pounds." 

Much  damage  noted  at  the  receiving  end  is  due  to  unsuit- 
able methods  of  packing  and  loading.  The  illustrations 
show  a  number  of  instances  where  loads  arrived  in  extremely 
bad  order  because  proper  precaution  was  not  taken  at  the 
shipping  end.  The  report  of  such  happenings,  as  recorded 
on  the  inspection  certificate,  is  often  of  immediate  value  to 
the  shipper.  Said  an  inspector  in  one  of  the  prominent 
markets :  "  Last  summer  I  had  occasion  to  write  to  one  ship- 
per selling  potatoes,  calling  his  attention  to  the  poor  con- 
dition in  which  they  reached  the  market  and  the  poor  load- 
ing. He  investigated  and  found  that  shipments  were  going 
out  under  much  different  conditions  than  he  thought  pre- 
vailed." 


330       Yearbook  of  the  Depa/rtvient  of  AgruruHnre,  1919. 

The  inspection  serv'ce  also  brings  about  more  careful 
trading  between  shippers  and  dealers;  returns  and  con- 
ditions of  sale  are  stated  with  greater  clearness  and  pre- 
cision, and  more  agreements  are  being  put  down  in  writing. 
Thus  the  buyer  and  the  seller  are  more  nearly  in  agreefnent 
on  their  contracts,  and  xihances  of  misunderstanding  or  mis- 
interpretation are  reduced. 

Naturally,  the  inspector's  work  meets  occasional  criticism, 
sometimes  with  a  spice  of  humor,  as  witness  the  following 
from  a  Texas  shipper : 

Your  inspection  certificate  received.  It  sounds  like  a  monumental 
Joke.  "  Loaded  to  less  than  a  foot  of  the  roof.''  How  is  one  to  get 
the  minimum  unless  he  loads?  "Thirty  to  forty  per  cent  of  stock 
shows  one  or  more  outer  leaves  in  a  slimy  condition— due  chiefly  to 
water  soft  rot."  Tell  me,  please,  how  do  you  distinguish  between 
rot  caused  from  heat  and  rot  caused  from  water?  "Due  to  decay." 
Would  a  car  of  lettuce  decay  in  five  days  if  it  were  properly  Iced 
during  the  five  days?  Would  filling  the  bunkers  with  ice  restore  the 
condition  of  the  lettuce?  Could  you  tell  by  looking  at  a  car  of  let- 
tuce if  the  decay  was  caused  from  a  failure  to  Ice  while  in  transit? 
Or  from  water  rot?    Or  dry  rot?    Or  cold  rot?    Or  tommyrot? 

As  a  counterweight  there  are  scores  of  highly  enthusiastic 
letters  commending  the  w^ork,  some  mentioning  specific  sav- 
ings of  hundreds  or  thousands  of  dollars  because  facts  were 
established  regarding  the  condition  and  quality  of  the  ship- 
ment. 

On  the  whole,  the  service  is  welcomed  even  more  gladly 
by  receivers  than  by  shippers.  Nearly  two-thirds  of  the 
inspections  were  made  on  behalf  of  receivers,  the  others  were 
made  at  the  request  of  shippers  and  the  railroads  or  trans- 
jDortation  companies. 

HOW  TO  GET  THE  SERVICE. 

Anyone  concerned  in  the  shipment  may  ask  for  inspec- 
tion. If  tliere  is  trouble  over  the  produce,  or  if  there  is 
merely  a  wish  to  avoid  possible  difficulty  later  on,  the  appli- 
cant writes  or  telegraphs  to  the  United  States  Food  Prod- 
ucts Inspection  Service,  Bureau  of  Markets,  in  the  city 
where  the  car  is  to  be  received.  A  small  fee  is  charged  for 
each  inspection.  This  fee  is  $2.50  for  any  quantity  from 
half  a  carload  up  to  a  full  carload,  and  $1.50  for  any  quan- 
tity less  than  half  an  ordinary  carload.    For  inspections 
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made  in  the  smaller  markets  where  no  inspector  is  perma- 
nently located  the  applicant  is  charged  with  the  actual  ex- 
penses incurred  by  the  inspector  in  making  the  trip  in  addi- 
tion to  the  regular  inspection  fee.  It  is  by  no  means  a 
service  wholly  for  large  shippers.  Small  lots  by  freight 
or  express  may  be  inspected  on  the  same  general  conditions 
as  full  carloads.  Howeverj  the  law  provides  that  inspec- 
tions may  be  made  only  on  such  shipments  as  have  moved 
in  interstate  commerce. 

The  idea  of  official  inspection  is  to  provide  a  reliable,  dis- 
interested report  as  a  basis  for  settling  disputes  regarding 
quantity,  quality,  grade,  or  condition.  No  matter  who  asks 
for  it  or  who  pays  the  bill,  whether  producer,  dealer,  or 
railroad,  the  other  party  may  have  a  copy  of  the  report. 
If  the  shipper  and  dealer  can  not  agree,  or  if  there  is  a 
damage  claim  against  a  transportation  company  which  re- 
sults in  a  suit,  the  certificate  is  prima  facie  evidence  in  the 
Federal  Courts  on  the  points  which  it  covers. 

The  request  for  inspection  should  tell  where  the  car  may 
be  found  and  the  number,  and  should  give  also  the  main 
facts  about  the  contents,  calling  attention  to  any  special 
point  as  to  grade,  quality,  or  condition.  The  inspector  will 
do  the  rest. 

STORY  OF  TWO  YEARS'  WORK. 

Federal  inspection  began  in  November,  1917,  and  has  con- 
tinued to  grow  in  response  to  increasing  demand.  Inspec- 
tion stations  have  been  established  in  30  leading  cities,  each 
with  a  considerable  neighboring  territory  in  which  inspec- 
tions from  the  central  office  are  made.  Altogether  the  serv- 
ice is  available  in  164  cities,  as  shown  on  the  map  herewith. 
A  majority  of  the  inspectors  are  in  the  great  centers  of 
population  east  of  the  Mississippi.  Beginning  with  a  few 
hundred  inspections  in  November  and  December,  1917,  a 
volume  of  between  2,000  and  3,000  a  month  was  reached 
during  the  height  of  the  shipping  seasons  of  1918  and  1919. 
Total  inspections  during  these  two  years  approached  30,000. 


333       rearbook  of  the  Department  of  Agncultme,  ISIO. 
.        i      I      i      I      I      I      I      I      I      I      5      I      5 


I     I     I     I    8     i    I     S     I    5    §    S    I    • 


Why  Produce  Inspection  Pays.  333 

DESIGNATED  INSPECTION  MARKETS. 

Inspection  service  ia  now  available  In  the  markets  named  on  the 
next  page.  Inspection  offices  are  established  only  In  cities  printed  In 
heavy  type;  If  an  Ia^»ectlon  is  desired  In  one  of  the  Bmaller  cities  In 
the  list,  conunuDlcate  with  the  Inspection  office  nnder  which  that  par- 


Si 


ticutar  market  is  listed.  The  small  towns  Immediately  adjacent  to 
the  larger  citlea  like  New  York  or  Boston  are  considered  as  Included 
in  those  markets.  Applications  tor  Inspections  should  be  addressed 
by  mall,  telegraph,  or  telephone  to  the  Food  Products  Inspector  at  the 
address  given. 
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BOSTON. 

Appraisers    Stori*    Build- 
ing. 

1.  Havorbiil. 

2.  Fall  Rivor. 

3.  LuwreDCf. 

4.  Lowell. 

5.  Brockton. 

6.  Now  Bo(lfor<I. 

7.  Springfield. 

8.  Worcester. 

9.  Providence.  K.  I. 
10.  rortland,  Me. 
11:  Concord,  N.  II. 

12.  Manchester.  N.  H, 

NEW    YORK. 

204  Franklin  Street. 

13.  Albany. 

14.  White  Plains. 

15.  Bridgeport,  Ctnin. 

16.  Hartford,  Conn 

17.  N^^w  Haven.  Conn. 

18.  Norwalk,  Conn. 

19.  Stamford.  Conn. 

20.  Waterbiiry,  Conn. 

ATLANTA, 

405  (  onnally  Building. 

21.  Augusta. 

22.  Macon. 
89.  Savannah. 

23.  Chattanooga.  T<iin. 

24.  Birniinghiini.  Ala. 

25.  Montgomery.  Ala. 

PHILADELPHIA. 

308  Bourse  Building. 

26.  Allentowu. 

27.  Harrisburg. 

28.  LaiK'aster. 

29.  Reading. 

30.  Scranton. 

31.  Wilkes- Bar  re. 
82.  Trenton.  N.  J. 
38.  Wilmington,  Del. 

KALTIMOKK. 

411  Customhouse. 

34.  Hagerstown. 

35.  York,  Pa. 

WASHINCiTON,  D.  O., 

United  States  Bureau  of 
Markets. 

36.  Alexandria,  Va. 

37.  Richmond.  Va, 

38.  Norfolk,  Va. 

BUFFALO. 

'-'.Vl  \\>hX  {\mvv  P.uildlng. 

40.  Rochester. 

41.  Niagara  TallK. 

42.  Krie,  I'a. 

NEW     (iKLK.VNK. 

315  Pan  Ainerieau  Build- 
ing. 
48.   Baton   R<iU}:e. 
14.  Mobile,  Ala. 


riTTSBUROH, 

303  Kellerman  Building. 

45.  Altqona. 

46.  Wheeling,  W.  Va. 

47.  Youngstown.  Ohio. 

CLEVELAND. 

503  Erie  Building. 

48.  Akron. 

49.  Canton. 

50.  Lorain. 

COL  UM  EDS, 

303  Marlin  Building. 

51.  Lima. 

52.  Newark. 

53.  Springfield. 
.'»4.  Zaiiesville. 

55.  Huntington,  W.  Va. 

CINCINNATI, 

209  .Tohnston  Building. 

56.  Dayton. 

57.  Lexington.  Ky. 

58.  Louisville,  Ky. 

MEMPHIS, 

404    Exchange   Building. 

59.  Little  Rock,  Ark. 

HOUSTON, 

925   Southern  Pacific 
Building. 

60.  GalveKton. 

61.  Beaumont. 

62.  Austin. 

63.  San  Antonio. 

INDIANAPOLIS, 

1102-1103  City  Trust 
Building. 

64.  Anderson. 

65.  Evansville. 

66.  Fort  Wayne. 

67.  Kokomo. 

68.  La  Fayette. 

69.  Logansport. 

70.  Muncie. 

71.  Richmond. 

72.  Terre  Haute. 

DETKOIT. 

445  Howard  Street. 

73.  Bay  City. 

74.  Flint. 

75.  Grand  Rapids. 

76.  Jackson. 

77.  Lansing. 

78.  Port   Huron. 

79.  Saginaw. 

80.  Tolotlo.  Ohio. 

.MI.VXEAPOLIS, 

:i(>2-:{0;i  .Market  State 
Bank  Building. 
M.   Duluth. 
.s2.   Superior,  Wis. 

DE.S    .MOINES, 

L'15  United  States  Courtr 

house. 

83.  Cedar  Bnpids. 

84.  MarshaJltown. 


DER  MOINES — continued. 

85.  Ottumwa. 

86.  Waterloo. 

PORT    WOBTH, 

505  Moore  Building. 

87.  Dallas. 

88.  Dennison. 

89.  Sherman. 

90.  Waco. 

91.  Wichita  FalU. 

92.  Shreveport,  I-a. 

ST.    LOUIS, 

413  Old  Customhouse* 

93.  Jefferson  City. 

94.  East  St.  Louis.  111. 

95.  Springfield,  111. 

CHICAGO, 

139  North  Clark  Street 

96.  Aurora. 

97.  Danville. 

98.  Elgin. 

99.  Joliet. 

100.  Moltne. 

101.  IVoria. 

102.  Rockford. 

103.  Rock  Island. 

104.  Waukegan. 

105.  Davekiport,  Iowa. 

106.  Dubuque,  Iowa. 

107.  South  Bend,  Ind. 

108.  Battle  Creek,  Mich. 

109.  Kalamazoo,  Mich. 

DB.NYEB, 

308  CuBtomhoue. 

110.  Colorado  Springs. 

111.  Pueblo. 

112.  Cheyenne,  Wyo. 

KANSAS    CITT» 

212-213   Railway   Ex- 
change BuUdinf. 
118.  Joplin. 

114.  Springfield. 

115.  St.  Joseph. 

116.  Kansas  City,  Kans. 

117.  Atchison,  KaniL 

118.  Leavenworth,  Kans. 

119.  Topeka,  Kans. 

120.  Wichita,  Kans. 

MILWAUKMB, 

314  Federal  Building. 

121.  Green  Bay. 

122.  Kenosha. 

123.  Madison. 

124.  Oshkosh. 

125.  Racine. 

126.  Sheboygan. 

OMAHA, 

4:^6  Keeline  BulldlI||^ 

127.  Lincoln. 

128.  Council  Bluffs,  Jowa 

129.  Sioux  <;'ity.  Iowa. 

l-OUTLAND,   ORBO., 

4 10  Oregon  BuildlUg. 

S.\N    FKANCISCOb 

510  BatU'ry  Street. 


By  G  &  Fletchjee, 
Bvreav  of  BoUa. 

THE  value  of  lime  in  agriculture  has  long  been  recognized, 
but  even  now  only  a  small  proportion  of  tbe  i^nount 
^hich  could  profitably  be  used  is  used  by  the  American 
fanner.  The  building  up  of  soil  by  proper  crop  rotations, 
which  include  legumes,  is  almost  essential,  and  is  becoming 
more  general.  As  this  practice  is  extended  the  nse  of  lime 
will  undoubtedly  increase.  Limestone  soils  are  universally 
recognized  as  rich  soils  and  especiaUy  suitable  for  stock 
farming,  where  proper  mixed  hay  and  pastures  are  vital. 
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By  the  use  of  ground  Hinostonc  practically  any  farmer,  usu- 
ally at  ii  moderate  ex2>eiisc,  can  make  his  soil  a  limestone  soil. 

In  most  instances  it  is  tlie  best  l»nsiness  policy  to  biiy  lime 
fioin-  laigo  plants  where  it  tan  1ki  jiroduced  cheaply.  Where 
a  lime  from  tliis  stiurcc  can  be  ix-iidily  obtained  it  is  very 
doubtful  whether  it  would  j)iiy  the  farmer  to  produce  his 
own  lime. 

In  certain  cui.cs,  however,  unless  the  farmer  can  protluce 
it  himself,  it  is  either  very  ditlicnlt  or  expensive  to  secure 
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materials  for  liming.  In  many  cases  tranr^portation  is  too 
cot^tly  to  instify  the  use  of  lime  purchased  at  centers  of 
supply.  In  other  ciises  the  existence  of  local  material  and 
the  advisability  of  using  power  or  labor  whidi  wmdd  other- 
wise go  to  wasto  make  it  the  best  j)oliry  to  prodiuf  lime  on 
the  farm. 

Over  ccmsidei-ablo  areas  are  found  beds  of  marl  of  varying 
purity  which  may  be  used  locally  at  a  very  low  expense. 
AVbcrp  this  material  is  in  such  a  condition  as  to  need  no 
grinding  it  may  be  applied  1o  the  soil  and  answer  every 
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purpose  that  moi-e  costly  artiBcially  prepared  forms  of 
lime  would  serve.  Much  will  depend  on  the  grade  of  mate- 
rial, the  marls  varying  from  deposits  little  richer  than  a 
limy  soil  to  a  material  practically  as  pure  as  high  grade 
limestone.  In  some  rural  communities  are  sources  of  power, 
such  as  sawmills,  which  are  only  used  for  a  portion  of  tlio 
year.  In  cases  of  this  kind  it  may  be  possible  to  utilize  this 
power  for  lime  grinding,  and  thus  lower  the  price  of  the 
product.  In  other  cases,  as  at  prisons,  reformatories,  insti- 
tutions for  the  insane,  etc.,  there  is  available  a  large  amount 
of  luipaid  or  cheap  labor  which  may  be  used  to  produce 
lime  for  the  institution  farm  or  even  for  sale  to  neighboring 
farmers. 


W 
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Agricultural  lime  usually  is  considered  to  include  both 
the  carbonate  of  lime  as  found  in  ground  limestone,  marl 
beds,  and  shells,  and  the  oxide  of  lime,  which  is  the  carbo- 
nate after  it  is  burned  and  the  carbon  dioxide  has  been  driven 
off  by  the  action  of  heat.  Dolomitic  limestones,  which  con- 
tain both  calcium  and  magnesium  carbonate,  may  be  used  as 
a  source  of  material  for  small  plants  in  about  the  samo 
manner  as  the  calcium  limestones.  In  most  cases  it  will  not 
pay  to  produce  agricultural  lime  from  a  poor  grade  of 
limestone. 

Given  a  source  of  limestone  or  shells,  the  farmer  has  a 
choice  of  either  grinding  the  material  finely  and  using  it 


A  Portable  MuclUoc  In  Operation  with  12-25  'I'l'iictor  aa  Power. 

quicklime.  In  the  early  days  of  this  country  the  burning 
process  was  the  only  one  employed,  but  at  present  ground 
limestone  is  extremely  popular.  Good  results  agriculturally 
are  obtained  from  lime  in  cither  of  these  forms. 

Burning  has  certain  advantages  for  small  operations, 
chiefly  because  it  takes  no  expensive  equipment  or  power 
plant.  Where  only  a  small  amount  is  needed  all  that  is 
necessary  is  to  use  the  so-caiied  heap  method.  In  this  system 
A  layer  of  two  rows  of  dry  cordwood  mixed  with  lighter 
kindling  is  first  laid  down,  next  a  layer  of  coal,  next  a  layer 
of  limestone,  and  above  this  several  alternate  layers  of  lime- 
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stone  and  coal.  One  part  of  coal  should  burn  several  parts 
of  limestone.  The  outside  of  this  heap  is  covered  with  soil 
and  the  kindling  ignited.  The  burning  of  the  wood  and 
coal  turns  the  whole  amount  of  broken  limestone  into  burned 
lime,  the  carbon  dioxide  escaping  as  a  gas  through  an  open- 
ing left  in  the  top  of  the  heap  for  this  purpose.  The  process 
is  not  completely  satisfactory  unless  the  gas  is  allowed  to 
escape. 

This  method  produces  a  lime  which  is  mixed  with  ashes, 
but  as  the  coal  ashes  are  harmless  and  the  wood  ashes  bene- 
ficial to  the  soil  no  ill  effects  result  from  this  mixture. 
Oyster  or  clam  shells  may  be  burned  in  a  similar  manner  or 
may  be  burned  in  a  special  rack  made  of  cordwood.  In 
all  cases  the  heat  must  be  controlled  and  spaces  must  be 
left  between  the  stone  or  shells  for  the  flames  to  penetrate. 

Wliere  larger  quantities  of  lime  are  to  be  made  it  may  be 
advisable  in  sonie  cases  to  construct  a  small  cylindrical  kiln, 
which  may  be  lined  with  fire  brick  or  sandstone.  This  is 
rarely  advisable  for  the  farmer  at  present,  however,  as 
under  these  conditions  it  would  probably  pay  him  better 
to  purchase  a  grinding  outfit. 

The  use  of  small  crushers  and  pulverizers  to  produce 
ground  limestone  Jias  proved  satisfactory  in  many  localities. 
They  are  naturally  not  as  economical  as  a  large  plant  but 
may  save  high  freight  rates  to  inaccessible  localities.  They 
are  often  employed  also  at  off  seasons  of  the  year  where 
labor  would  otherwise  not  be  used  to  the  best  advantage. 
The  most  convenient  outfit  is  a  combination  of  crusher  and 
pulverizer,  but  good  results  are  secured  from  small  pul- 
verizers, although  in  this  case  a  good  deal  more  hand  sledg- 
ing has  to  l)e  done.  Portable  outfits  may  be  moved  from 
place  to  place  and  thus  utilize  outcrops  and  save  hauling. 
Where  associations  of  farmers  are  buying  machinery  a 
stationary  plant  may  be  installed  which  should  produce 
limestone  at  a  low  cost  per  ton.  As  each  case  is  a  business 
proposition  which  will  have  to  be  considered  by  itself,  it 
is  difficult  to  advise  as  to  which  type  of  outfit  is  the  best 
purchase.  Small  grinding  plants  may  be  bought  at  present 
for  about  $500  and  larger  ones  in  proportion.  They  may 
be  run  satisfactorily  by  tractors  or  other  engines  of  from 
10  to  20  horsepower,  with  an  output  from  1  ton  per  hour 
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up,  depending  on  the  type  of  rock  and  the  horsepower  em- 
ployed. The  cost  of  production  will  naturally  vary,  but 
may  run  from  $1.50  to  $3,50  per  ton.  Much  depends  on 
the  character  of  the  rock,  the  business  ability  of  the  men 
running  the  plant,  and  the  cost  of  the  power. 

As  the  advisability  of  the  production  by  the  farmer 
depends  on  the  sa\ing  effected,  it  is  difficult  to  prophesy 
whether  this  practice  will  increase.  The  question  is  largely 
an  economic  one,  although  the  possession  of  an  independent 
supply  of  a  basic  material  appeals  to  many  men.     At  pres- 


A   Type   of  C'oiiiiuerclal    I'ulverlziT    Sliowing   Elevator   Folded   Back 
Ready  to  Move. 

ent  lime  is  a  cheap  product  compared  with  its  great  value, 
and  its  cheapness  naturally  limits  the  extension  of  its  pro- 
duction in  small  units.  If  it  becomes  high  in  price  farmers 
over  a  large  area  of  the  country  are  in  a  position  to  pre- 
pare their  own  product. 

While  opinions  differ  widely  on  various  points  connected 
with  the  production  of  lime,  there  is  a  very  general  agree- 
ment as  to  the  wisdom  of  its  wider  use.  In  this  connection 
the  reader  will  find  interesting  the  resolutions  adopted  at 
a  recent  conference  of  workers  in  southern  experiment  sta- 
tions.    Though   based   on   conditions   in   the   Southeastern 
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States,  the  conclusions  are  probably  applicable  to  much  of 
the  country. 

(1)  The  agreement  is  unanimous  that  the  soils  of  the  Southeastern 
States  are  seriously  deficient  in  lime,  so  that  liming  is  essential  to 
their  most  profitable  development  and  permanent  improvement. 

(2)  Suitable  agricultural  lime  materials  'are  high  calcium,  mag- 
nesian,  and  dolomitic  limestone;  also  high-grade  oyster  shells  and 
marl,  together  with  the  burnt  products  (or  the  chemical  equivalents 
of  such)  of  any  of  these  in  the  amounts  hereafter  recommended  by 
this  conference. 

(3)  The  finer  the  limestone  is  ground,  the  greater  is  its  immediate 
availability.  Limestone  ground  to  pass  through  a  10-mesh  screen, 
all  finer  particles  included,  is  recommended  for  the  common  appli- 
cation of  2  tons  per  acre.  Either  very  finely  pulverized  limestone 
or  burnt  lime  is  recommended,  where  an  application  of  only  a  few 
hundred  pounds  per  acre  is  to  be  made. 

(4)  For  general  use  we  recommend  an  application  of  1  to  2  tons 
of  ground  limestone  per  acre,  or  one-half  that  amount  of  burnt  lime, 
once  in  a-  rotation  of  not  more  than  five  years.  For  alfalfa  and 
permanent  pastures,  an  initial  application  of  double  these  amounts 
should  be  made. 

(5)  Lime  may  safely  be  used  at  any  point  In  the  ordinary  farm 
rotation  without  serious  loss  of  the  material.  If  applied  in  con- 
nection with  tilled  crops,  its  mixture  with  the  soil  will  be  insured. 
The  effects  of  lime  are  likely  to  be  in  proportion  to  the  thoroughness 
with  which  it  is  mixed  with  the  soil  in  which  the  crop  roots  develop. 

(6)  Liming  Is  most  profitable  in  those  rotations  in  which  legumes 
are  prominent;  but  over  large  areas  in  these  States,  especially  on 
the  heavier  types  of  soil,  liming  is  profitable  for  com,  small  grains, 
and  grasses. 

(7)  With  soils  poor  In  potash  and  phosphate,  Hming  gives  best 
results  only  when  supplemented  by  materials  carrying  these  con- 
stituents. 


By  Edoar  Brown, 
Botanist  in  Charge,  Seed-Testing  taboratories. 

riTHE  public  b  coming  to  look  more  an<l  raoro  upon  each 
X  line  of  business  not  alone  from  tho  standpoint  of  busi- 
ness profits,  but  from  its  relation  to  tho  general  welfare. 
There  is  no  business  tho  conduct  of  which  is  of  greater  im- 
portanco  to  productive  agricultiu'c  than  that  of  tho  seed 
trade.  Every-  pound  of  soad  containing  dead  seeds,  weed 
soe<ls,  trash,  and  adulterants  that  is  sold  to  the  farmer  affects 
agricultural  production  in  proportion  to  its  quality.  The 
seedsman  holds  a  more  directly  responsible  relation  to  agri- 
culture than  any  other  merchant,  because  the  farmer  is 
fundamentally  depefadent  on  the  seed  dealer  for  his  crop 
seed.  Any  condition  existing  in  the  seed  trade  which  alien's 
poor  seed  to  go  into  the  ground  is  a  detriment  to  productive 
agriculture  and  to  tho  individual  farmer.  The  seed  business 
can  no  longer  bo  looked  upon  only  from  the  standpoint  of  its 
own  gains,  but  must  also  bo  considered  from  tho  standpoint 
of  its  relation  to  agriculture. 

When  tho  farmer  buya  seed,  he  is  entitled  to  all  the  infor- 
mation tho  seedsman  has  in  regard  to  it.  It  is  necessary 
for  tho  farmer  to  know  its  origin;  how  much  of  it  is  of  the 
kind  it  is  represented  to  be;  the  proportion  of  it  which  may 
be  expected  to  grow  under  normal  conditions;  and  the  pro- 
portion of  weed  seeds  present,  noxious  or  otherwise. 

At  present,  nearly  all  of  the  larger  seedsmen  handling  grass 
and  field  seeds  have  found  it  worth  their  while  to  have  one 
or  more  persons  connected  with  their  firm  who  are  familiar 
mth  seed  testing  and  who  can  give  them  accurate  informa- 
tion as  to  tho  quality  of  all  the  lots  of  seed  they  are  buying 
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and  selling.  The  enactment  of  State  laws  regulating  the 
sale  of  agricultural  seeds  has  made  this  necessary,  and  the 
seed  business  can  not  now  be  successfully  carried  on  without 
it.  Seed  testing  has  no  doubt  rendered  the  business  of  seeds- 
men safer  and  put  it  on  a  more  stable  basis  than  was  the 
case  when  seeds  were  handled  simply  as  a  merchantable  com- 
modity with  too  Uttle  attention  given  to  their  agricultural 
value.  It  is  not  enough,  however,  that  the  seedsman  alone 
should  be  well  informed  as  to  the  quality  of  the  seeds  he  is 
selling.  He  may  know  that  a  lot  of  redtop  seed  contains 
15  per  cent  of  timothy  seed,  or  that  a  lot  of  crimson-clover 
seed  contains  40  per  cent  of  seed  that  will  not  grow,  or  that 
the  red  clover  he  is  seUing  is  imported  from  southern  Europe, 
and  is  therefore  poorly  adapted  to  conditions  in  the  red-clover 
growing  area  of  the  United  States,  but  this  information  does 
not  help  the  farmer  unless  the  seedsman  passes  it  on  to  him. 
The  results  of  seed  testing  have  been  used  by  the  seed  mer- 
chant far  too  often  for  his  own  advantage,  and  not  often 
enough  to  help  the  farmer.  Since  seed  testing  has  now  be- 
come so  general  that  the  seed  trade  as  a  whole  has  the  infor- 
mation which  the  farmer  needs  in  his  business,  it  is  incumbent 
on  the  trade  to  pass  this  information  along  with  every  lot  of 
seed  it  sells.  '    • 

Tlie  seed-trade  associations,  including  in  their  membership 
nearly  all  of  the  seed  dealers  in  this  countr}^,  were  formed  to 
promote  the  individual  and  trade  interests  of  their  members, 
and  self-protection  will  doubtless  continue  to  be  an  important 
function  of  them.  But  the  time  has  come  when  these  asso- 
ciations must  be  more  than  self-protective.  They  must  also 
help  the  farmer  and  tiu*n  their  attention  to  means  of  im- 
proving agricultiu*e. 

At  the  suggestion  of  the  Secretary  of  Agriculture,  repre- 
sentatives of  the  seed  trade  met  in  Washington,  D.  C,  in 
May,  1917,  and  agreed  to  label  all  lots  of  field  seeds  which 
they  sold  with  the  following  information: 

(1)  Name  of  seedsman. 

(2)  Kind  of  seed. 

(3)  Proportion  of  pure  live  seed  present,  ^^'ith  month  and  year  of  ger- 

mination test. 

(4)  Country  or  locality  of  origin  in  the  case  of  the  following  imported 

seeds:  Beans,  soy  beans,  Turkestan  alfalfa,  and  red  clover  from 
southern  Europe  and  Chile. 
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In  the  spring  of  1918,  seed  of  red  clover,  crimson  clover, 
and  alfalfa  was  purchased  from  the  trade  and  examined  to 
determine  the  degree  to  which  this  labeling  agreement  ^n3 
being  carried  out,  with  the  result  that  only  10  per  cent  of 
the  lots  purchased  were  found  to  be  fully  labeled  in  accord- 
ance with  the  agreement.  This  failure  on  the  part  of  the 
seed  trade  was  called  to  its  attention,  and  the  greater  number 
of  seedsmen  again  agreed  to  label  all  field  seed  which  they 
sold.  Similar  purchases  were  made  in  the  spring  of  1919, 
and  an  examination  of  these  indicates  that  conditions  were 
not  far  different  from  those  found  in  the  preceding  year. 

In  the  seed  business  both  supply  and  demand  are  seasonal, 
with  sharp  fluctuations  in  price.  There  are  few,  if  any, 
manufactured  commodities  which  vary  so  much  in  price 
during  a  single  year  as  does  clover  seed.  This  trend  of  the 
trade  has  made  the  seed  merchant  keen  as  to  probable  prices 
and  speculative  profits,  when  his  attention  should  be  directed 
to  accumulating  stocks  of  good-quality  seed  in  quantities  to 
meet  local  demands  in  time  for  seasonable  use.  The  present 
speculative  condition  tends  to  keep  the  local  dealer  from  buy- 
ing in  advance  of  actual  sales,  which  results  in  a  rush  at  the 
end  of  the  season  and  a  delay  in  getting  the  seed  to  the  far- 
mer at  the  proper  planting  time.  While  relatively  large 
quantities  of  seed,  especially  red,  crimson,  and  alsike  clover 
and  alfalfa,  are  frequently  imported,  such  importations  have 
generally  not  been  effective  in  stabilizing  prices  but  have 
served  rather  to  furnish  unusual  profits  to  the  importers. 

It  is  known  that  red-clover  seed  from  Italy  is  generally  un- 
satisfactory for  use  in  the  United  States  as  compared  with 
home-grown  seed  or  that  from  any  other  foreign  country 
having  a  surplus  for  export.  However,  we  do  not  know  the 
extent  to  which  the  unsatisfactory  condition  of  our  red-clover 
crop  in  recent  years  is  due  to  the  large  importations  of  south- 
em  European  seed  in  1915  and  1916.  This  seed  is  again 
being  imported  in  large  quantities.  Enough  to  seed  800,000 
acres,  brought  into  the  United  States  in  the  last  six  months, 
has  been  distributed  throughout  our  clover-growing  area,  and 
for  the  most  part  this  seed  reaches  the  farmer  without  infor- 
mation as  to  its  country  of  origin.  This  results  from  the 
possibility  of  large  speculative  profits,  and  clearly  is  not  in 
the  interest  of  good  agriculture. 
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Before  the  seed  trade  can  take  its  proper  place  in  relation 
to  agriculture,  it  must  be  governed  less  by  speculative  profits 
and  more  by  an  interest  in  the  quality  of  the  seeds  that  are 
bought  and  sold.  The  merchant  must  not  withhold  inforr 
mation  of  value  to  the  farmer  on  the  plea  that  the  necessity 
for  quick  handUng  does  not  permit  the  necessary  tests  to  bo 
made,  but  he  should  give  to  the  farmer  full  information 
about  the  seed  he  is  selling,  including  the  variety,  the  locality 
where  it  was  grown,  its  freedom  from  mixture  with  other  seeds, 
its  weed  seed  content,  and  the  proportion  of  it  that  may  be 
expected  to  grow  under  favorable  conditions.  Until  seeds- 
men do  this  they  are  not  meeting  the  responsibility  they  owe 
to  the  fundamental  industry  of  agriculture,  on  which  their 
business  is  wholly  dependent. 


By  D.  S.  BUBCH, 
Editor,  Bureau  of  Animal  IndvHry. 

W'TXEAR  SIRS:  I  read  your  piece  in  i-egard  to  better 
J— 'sires,"  writes  a  woman  living  on  a  farm  in  New  Hamp- 
shire. "  Tliis  is  the  first  I  have  heard  about  it.  "Will  you 
please  send  me  particulars?  Can  I  join?  I  keep  purebred 
Ancona  hens  and  I  have  a  registered  Duroc- Jersey  boar.  He 
is  a  beauty." 

" There  aie  at  present,"  the  letter  continues,  "  no  other 
purebred  sires  of  any  kind  in  this  neigliborliood  and  I  shall 
try  to  {ret  a  purebi-ed  bull  for  service,*' 

The  letter  quoted  indicates  a  number  of  current  trends  in 
live-stock  improvement.  It  shows  a  recognition  of  the  fact 
that  the  same  principles  of  breeding  apply  to  poulti-y,  swine, 
and  cattle,  and  of  coui-se  to  other  live  stock.  It  shows  also 
that  individual  effort  can  make  much  progress  even  when 
community  spirit  is  lacking.  But  the  last  portion  of  the 
letter,  the  most  commendable  part,  shows  a  desire  by  get- 
ting a  purebred  bull  fop  service  to  improve  tlie  quality  of 
live  stock  in  that  locality.  The  "piece"  referred  to  was 
a  news  item  referring  to  the  Federal-State  "  Better  Sires — 
Better  Stock"  campaign  inaugurated  October  1,  1919. 

HEREDITY  A  USABLE  FORCE. 

Facts  and  figures  gathered  from  numei-ous  sources  indi- 
cate that  the  Nation's  live-stock  industry  has  reached  a 
stage  of  development  where  it  will  respond  quickly  to  im- 
provement ill  methods  of  breeding.  Like  gravitation  and 
heat,  lieredity  is  a  definite  force  that  can  be  utilized  to  serve 
those  who  understand  its  laws  and  principles. 
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Heredity,  however,  differs  somewhat  from  the  force  that 
moves  the  turbine  or  the  steam  engine  in  the  manner  in 
which  it  does  its  work,  because  heredity  is  a  vital  force 
while  the  others  are  chiefly  of  mechanical  application.  Yet 
one  force  can  be  harnessed  quite  as  well  as  another  if  proper 
methods  are  used. 

THE  PRINCIPLE  OF  GRADING  UP. 

Of  all  the  principles  of  breeding  now  established,  proba- 
bly the  most  important  to  live-stock  owners  having  mixed 
stock  is  that  of  grading  up.  A  good  p.urebred  sire  when 
used  with  females  even  of  scrub  or  mongrel  breeding  im- 
proves the  uniformity,  quality,  and  general  value  of  the  off- 
spring to  a  marked  extent.  In  addition,  the  improvement 
begun  in  one  generation  is  carried  on  progressively  to  the 
succeeding  progeny  when  the  principle  of  grading  up  is 
skillfull}'  applied.  The  progeny  become  more  and  more 
like  the  purebred  stock  and  less  and  less  like  the  original 
herd  or  ilock.  Grading  up  is  a  systematic,  interesting,  and 
economical  method  of  live-stock  improvement. 

Tlie  United  States  contains  more  than  200,000,000  farm 
animals  and,  in  addition,  probably  at  least  an  equal  number 
of  poultry.  The  value  and  usefulness  of  this  enormous 
quantity  of  live  stock  depends  on  certain  qualities  it  pos- 
sesses, and  these  differ  according  to  species,  breed,  and  type. 
With  rare  exceptions  the  most  valuable  qualities  which  live 
stock  possess  are  found  in  selected  individuals  of  the  vari- 
ous standard  breeds.  That  would  be  expected,  of  course, 
because  the  breeds  were  developed  and  perfected  to  meet 
definite,  useful  purix)ses.  Thus,  in  horses  we  have  the  fa- 
miliar racing  breeds,  saddle  breeds,  draft  breeds,  and  others 
which  fulfill  general  utility  and  intermediate  purposes. 
Other  kinds  of  live  stock  also  include  many  classes  and 
specially  developed  types. 

Those  live-stock  owners  who  have  given  the  study  of  cer- 
tain kinds  of  animals  special  attention  are  chiefly  responsi- 
ble for  keeping  domestic  stock  in  well-defined  classes.  To 
such  breeders  credit  likewise  is  due  for  well-kept  records 
of  production  and  for  most  of  the  improvement  that  has 
taken  place.  But  notwithstanding  the  development  of  a 
isn^oll  pr-('»ntage  of  well-bred  p^^^^l^.  most  c''>inp«?tic  animals 
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in  the  United  States  are  of  mixed  or  indefinite  breeding, 
and  a  large  majority  lack  records  of  their  breeding. 

BETTER  BREEDING  AND  ECONOMIC  PRESSURE. 

Such  stock  was  useful  enough  in  pioneer  days,  when  com- 
petition was  less  keen,  when  feed  was  more  plentiful,  and 
market  requirements  were  less  exacting.  But  with  present 
economic  pressure  for  reduced  costs  of  production  and  a 
quicker  turnover  on  money  and  labor  invested,  better  breed- 
ing becomes  almost  essential.  To-day  mixed  stock  exists 
largely  perhaps  as  an  agricultural  habit.  The  benefits  re- 
sulting from  improved  live  stock  have  not  been  fully  real- 
ized, facts  about  heredity  as  applied  to  live  stock  have  not 
been  readily  available,  and  a  small  percentage  of  inferior 
purebred  animals  may  have  raised  some  doubt  in  the  minds 
of  farmers  as  to  whether  purebred  stock  actually  was  better 
than  the  kind  they  already  had. 

To  give  dependable  information  on  the  points  mentioned, 
a  movement  known  as  the  "  Better  Sires — Better  Stock " 
campaign  has  been  undertaken  and  is  now  in  effect.  Spon- 
sored jointly  by  a  majority  of  States  and  by  the  United 
States  Department  of  Agriculture,  the  movement  encourages 
the  general  use  of  purebred  sires  in  all  the  principal  classes 
of  li^e  stock.  The  classes  are:  Cattle,  horses,  asses,  swine, 
sheep,  goats,  and  poultry.  The  campaign  also  provides 
official  recognition  for  live-stock  owners  who  use  purebred 
sires  of  good  quality.  (See  illustration,  p.  350.)  Whether 
female  breeding  animals  also  should  be  purebred  depends 
largely  on  the  skill  of  the  breeder,  the  kind  of  farming  fol- 
lowed, and  numerous  local  factors.  Purebred  sires,  how- 
ever, are  advised  under  all  conditions. 

PUREBRED,  CROSSBRED,  OR  GRADE— TAKE  YOUR  CHOICE. 

The  use  of  purebred  sires  will  give  purebred,  grade,  or 
crossbred  offspring,  depending  on  the  kind  of  female  stock 
used.  If  the  female  is  purebred  and  of  the  same  breed,  the 
offspring  of  course  will  be  purebred.  If  the  female  is  scrub 
or  a  grade  but  the  male  parent  is  purebred,  the  offspring 
will  be  a  grade.  If  the  female  is  purebred  but  of  a  breed  dif- 
ferent from  tlie  sire  (though  of  the  same  species),  then  the 
offspring  will  be  crossbred.     Thus  it  is  clear  that  the  user 


350     Yearbook  of  the  Department  of  Agriculture^  1919. 

of  purebred  sires  may  obtain  any  or  all  of  the  three  kinds 
of"  progeny,  depending  on  the  kind  of  female  stock  kept 
and  on  individual  preferences.  He  need  not  become  a 
breeder  of  purebred  stock  unless  he  chooses  to  do  so,  but  by 
the  use  of  purebred  males  for  breeding  he  at  once  ceases  to 
raise  scrubs. 

The  forces  of  heredity  are  always  at  work  in  live;Stock 
breeding,  and  when  little  or  slight  attention  is  paid  to  them 
the  results  arc  uncertain.     The  various  characteristics  which 
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Facsimile  of  tlie  First  "  Better  Sires — Better  Stock  "  Emblem  Awarded 
in  the  Federal-State  Campaign  for  Live-Stook  Improvement. 

This  emblem,  which  is  a  combination  of  certificate  and  poster,  is  pranted  to  aU 
who  use  only  purebred  sires  in  raising  live  stock  and  who  enroU. 

parent  stock  of  mixed  breeding  possess  serve  to  blend  with 
or  offset  one  another,  thus  making  evolution  slow — so  slow 
in  fact  that  improvement  can  scarcely  be  seen  within  the 
lifetime  of  the  breeder.  On  the  other  hand,  careful  selec- 
tion of  breeding  stock  and  its  systematic  use  are  steps  in 
harnessing  the  vital  forces  of  heredity  to  bring  about  im- 
l)rovement  that  quickly  becomes  visible  to  the  eye  and  is 

profi<-i>l^lo  ir>  mnn^'  '"^aVS. 
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An  Uuiisual  Grade  Steer  and  a  Turebred  Yearling  Boar. 

An  Intprcsllug  rosalt  la  eradlag  up  (ram  natlvo  stock.  This  anLmal  Is  a 
ivr  rrsulliug  from  n  loaeborD  cow  and  n  purcbrod  Ileri'tord  bull, 
rougbt  wltbln  50  cents  a  buadred  of  the  top  price  on  the  ChlOEO 
diiy    be    was    (old.       (By    courtesy    of    the    Wlseooaln    CoUcse    of 

loar,  US  >  fearllnE,  o(  T.  Y.  Wllllford.  of  Georgia,  the  flret  pereon 
to   enioll    In    tbi'    bplter-sires    moTemcnt.      The    use    of    purebred    aires    Id    all 

EXAMPLES  OF  HEREDITY  AT  WORK. 

Of  definite  results  collected  by  experiment  stations  and 
the  I'nited  Stntes  Department  of  Agriculture,  the  following 
are  typical: 

Compared  with  beef  steers  sired  by  scrub  bulls,  steers 
sired  by  purcbreds  have  been  found  to  be  worth  $10 
more  nt  0  months  old,  $20  more  at  a  year  old,  and  $30 
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more  at  2  years  old  than  beef  steers  sired  by  scrub  bulls. 
The  figures  are  round  numbers  and  represent  average  condi- 
tions. In  general  the  use  of  purebred  bulls  with  scrub  cows 
may  be  expected  to  add  one-third  to  the  value  of  steers  be- 
cause of  their  better  and  more  economical  growth  and  quality. 

Lambs  sired  by  a  purebred  ram  compared  with  the  prog- 
eny of  a  scrub  provided  the  following  facts:  They  made 
greater  gains  in  less  time  and  at  less  cost  for  feed.  Because 
of  better  finish  as  compared  with  thin,  rough,  scrub  lambs 
they  brought  nearly  75  per  cent  more  on  the  market. 

Purebred  or  grade  dairy  cows  have  frequently  earned  for 
their  owners  from  one-fourth  more  to  over  double  the  re- 
turns received  from  scrubs.  In  a  typical  case  heifers  sired 
by  purebred  dairy  bulls  surpassed  their  dams,  which  were 
ordinary  cows,  by  52  per  cent  in  butterfat  and  64  per  cent 
in  milk  production.  The  second  generation  produced  more 
than  twice  as  much  in  both  butterfat  and  milk  as  the  origi- 
nal cows. 

Average  pigs  sired  by  a  purebred  boar  will  weigh  at 
maturity  fully  25  pounds  more  than  pigs  sired  by  a  scrub 
or  grade.  Considering  size  and  quality  of  the  carcass  in 
connection  with  cost  of  production,  pigs  sired  by  a  purebred 
may  be  expected  to  be  at  least  15  per  cent  more  profitable 
than  those  having  scrubs  or  grades  as  male  parents. 

In  poultry,  fowls  of  the  meat  and  general-purpose  breeds 
usually  weigh  at  least  25  per  cent  more  when  ready  for 
market  than  common  mongrel  stock.  In  a  North  Carolina 
experiment  the  use  of  a  pedigreed  high-production  male 
increased  the  average  egg  yield  of  a  flock  of  pullets  54  per 
cent,  as  compared  with  their  dams  of  inferior  parentage. 

BETTER  BREEDING  WILL  SAVE  A  BILLION  DOLLARS! 

To  some  live  stock  owners  the  better  quality  of  well-bred 
stock  is  sufficient  reward  through  the  satisfaction  of  having 
produced  superior  living  creatures.  But  to  others,  probably 
a  majority,  the  financial  benefits  are  important  inducements 
to  live-stock  improvement.  Cases  like  those  mentioned  indi- 
cate that  fully  25  per  cent  may  be  added  to  the  market  value 
of  live  stock  and  its  products  because  of  greater  production, 
better  quality,  or  added  uniformity  obtained  through  the  use 
-x-f  -  iroKred  siT'^^p     To  allow  fnr  the  animals  o^^ffood  breeding 
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already  present  in  the  United  States,  let  us  reduce  the  figure 
from  25  per  cent  to  20.  Next,  to  satisfy  any  persons  who 
may  question  whether  the  figures  are  typical,  we  may  cut 
the  20  per  cent  in  two,  leaving  10  per  cent.  But  even  this 
conservative  figure  applied  to  the  10  billion  dollar  live-stock 
industry  shows  that  a  round  billion  dollars  is  lost  because 
heredity  has  been  permitted  to  work  with  too  little  control. 
The  "Better  Sires — ^Better  Stock"  movement,  in  which 
43  States  are  now  cooperating,  is  aimed  to  reduce  this  bjllion- 
dollar  loss,  which  averages  close  to  $200  annually  for  every 
farm  where  live  stock  is  kept.  With  better  breeding  there 
arises  also,  as  a  logical  consequence,  interest  in  feeding  and 
care.  More  than  that,  the  thought  devoted  to  wise  animal- 
breeding  methods  encourages  similar  thought  in  the  raising 
of  farm  crops  through  seed  selection  and  study  of  improved 
methods.  Thus  the  benefits  extend  in  many  directions  and 
overlap  in  places.  Civil  engineers  have  harnessed  rivers 
and  waterfalls  to  make  agriculture  possible  in  regions 
marked  as  deserts  on  old  maps.  Explorers  have  traveled 
thousands  of  miles  to  find  many  kinds  of  plants  and  animals 
that  will  enrich  our  agriculture.  But  opportunities  fre- 
quently overlooked  are  also  nearest  home.  Through  atten- 
tion to  the  forces  of  heredity,  present  in  every  animalkept 
for  breeding,  the  live  stock  of  the  United  States  may  become 
more  profitable  to  the  breeder  and  useful  to  the  public. 

ENROLLMENT  OF  FIRST  THREE  MONTHS. 

The  records  of  enrollment  less  than  three  months  after 
the  better-sires  movement  was  inaugurated  included  6,200 
animals,  principally  cattle,  swine,  and  sheep  in  the  order 
stated,  besidqp  8,949  fowls.  In  supplying  the  desired  infor- 
mation regarding  the  kind  and  breeding  of  their  stock,  the 
owners  in  many  cases  furnished  supplementary  information 
of  interesting  character. 

A  point  of  noteworthy  interest  is  the  fact  that  the  use 
of  purebred  sires  apparently  leads  to  the  ownership  of  at 
least  one  and  frequently  several  purebred  females. 

Flocks  and  herds  of  many  sizes  are  represented.  The 
different  classes  of  animals  are  kept  in  various  combinations, 
but  there  is  a  noticeable  tendency  for  cattle  and  hogs  to 
form  an  almost  inseparable  alliance.     That  is  a  matter  of 
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common  observation  and  experience,  but  as  the  better-sires 
movement  develops  there  should  be  more  definite  facts  on 
the  subject. 

The  slogan  "  Better  Sires — Better  Stock  "  was  suggested 
by  a  dairyman  in  Idaho.  Granting  a  definite  form  of  recog- 
nition for  the  use  of  purebred  males  was  developed  from  a 
Wisconsin  plan.  Practically  every  State  shares  in  the  incep- 
tion of  the  effort  to  bring  about  a  more  general  use  of  the 
forces  of  heredity  that  can  so  easily  be  made  to  work  for 
live-stock  owners  with  benefit  to  the  entire  Nation. 


By  W.  D.  HuMTEB, 

ilember  of  Federal  Horticultural  Board;  in  charge  of  Southern  Field 

Crop  Insect  Inveatiffationa,  Bureau  of  Entomology. 

THE  PINK  BOLLWORM  A  MENACE  TO  COTTON  GROWING. 

UNTIL  about  50  years  ago  the  devastation  caused  by  tbe 
so-called  cotton  caterpillar  was  an  important  factor  in 
limiting  the  cotton  crop  of  the  United  States.  About  28  years 
ago  a  much  more  destructive  pest,  the  boll  weevil,  entered  the 
country  from  Mexico.  It  has  spread  year  by  year  until  it 
now  occupies  the  greater  part  of  the  cotton  belt.  Its  ad- 
vance has  been  marked  by  incalculable  losses  which  have 
affected  the  entire  industrial  structure  of  the  South.  It  is 
with  natural  concern  therefore  that  the  planters  of  the  South 
face  the  possibility  that  still  another  very  destructive  cotton 
pest  may  become  established  in  this  country.  This  is  the 
pink  bollworm,  which  has  already  become  established  in 
India,  Egypt,  Brazil,  China,  Mexico,  and  other  cotton-pro- 
ducing countries. 

Thfi  CKtablishment  of  the  pink  bollworm  in  the  United 
States  would  Ire  all  the  more  important  because  of  the  pres- 
ence of  the  boll  weevil  here.  The  boll  weevil  does  not  occur 
outside  of  the  North  American  continent  and  the  island  of 
Cuba,  and  it  has  already  placed  an  important  handicap  on 
the  producers  of  this  country  in  their  competition  with 
planters  in  other  parts  of  the  world.  To  suffer  the  further 
loss  which  would  be  caused  by  the  presence  of  the  pink  boll- 
worm would  greatly  weaken  the  position  of  this  country  as 
8  cotton  producer. 
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The  pink  boUworm  is  probably  the  most  serious  pest  of 
the  cotton  plant  in  the  world.  It  reduces  the  yield,  lowers 
the  quality  of  what  is  produced,  and  affects  the  seed  as  well 
as  the  lint.  Because  of  its  work,  the  farmer  loses  a  portion 
of  his  crop,  the  spinner  is  supplied  with  inferior  material, 
and  the  miller  obtains  lower  grades  of  by-products.  Al- 
though probably  of  tropical  origin,  there  is  no  reason  to 
suppose  it  would  not  maintain  itself  in  the  United  States. 
In  fact  in  one  locality  in  Texas  it  has  withstood  temperatures 
of  zero  and  slightly  lower. 

One  peculiarity  in  the  life  history  of  the  pink  boUworm 
greatly  favors  its  spread.  This  is  the  fact  that  the  larvae  in 
the  last  stages  make  their  way  into  the  interior  of  the  seeds 
and  may  live  there  for  as  long  as  two  years.  In  an  experi- 
ment to  determine  how  long  the  insect  will  live  in  bales  of 
cotton,  an  investigator  of  the  Department  placed  numerous 
larvae  in  miniature  bales  in  Honolulu  several  years  ago. 
At  stated  intervals  individual  bales  were  opened.  The  last 
bale  was  opened  26  months  after  it  had  been  pressed,  and 
living  larvae  were  found  in  this  bale  as  well  as  in  every  bale 
previously  opened.  This  remarkable  longevity  makes  it 
possible  for  the  pink  bollwonn  to  be  transported  in  seed  to 
the  remotest  parts  of  the  earth. 

QUARANTINE  MEASURES. 

The  pink  bollworm  was  one  of  the  first  insects  considered 
when  the  plant  quarantine  act  went  into  operation  in  1912. 
This  act  gave  the  first  means  at  the  disposal  of  the  Depart- 
ment of  Agriculture  for  preventing  the  introduction  of  seri- 
ous insect  and  plant  diseases  by  quarantines  and  restrictive 
measures.  At  that  time  considerable  quantities  of  cotton 
seed  from  foreign  countries  were  entering  the  United  States. 
The  first  step  taken  therefore  was  to  place  an  embargo  on 
cotton  seed  from  foreign  countries,  except  northern  Mexico. 
Later  it  was  discovered  tliat  considerable  quantities  of  seed 
wore  being  brought  in  in  bales  of  lint..  In  fact,  on  one  oc- 
casion, a  specimen  of  the  pink  bollworm  was  found  in  picker 
waste  from  EgAptian  cotton  which  was  being  milled  in 
Georgia.  This  discovery  led  to  very  serious  consideration 
of  means   of  disinfecting  baled   cotton.     After  protracted 
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experiments  a  system  of  disinfecting  cotton  by  a  vacuum 
process  and  the  use  of  hydrocyanic-acid  gas  was  evolved  and 
placed  in  operation  at  the  ports  of  entry. 

The  first  steps  taken  by  the  Department  through  the  Fed- 
eral Horticultural  Board  to  prevent  the  entry  of  the  pink 
boUworm  into  the  United  States  included  the  following: 

(1)  The  exclusion  of  cotton  seed  from  all  foreign  coun- 
tries except  the  Imperial  Valley  of  Lower  California,  and 
restricted  entry  from  certain  northern  States  of  Mexico. 

(2)  The  exclusion  of  cotton  seed  from  the  Territory  of 
Hawaii. 

(3)  The  regulation  and  safeguarding  of  the  cottonseed 
products  from  all  foreign  countries  and  Hawaii. 

(4)  The  regulation  of  the  entry  and  disinfection  of  all 
imported  cotton  and  cotton  waste  and  also  materials  which 
have  been  used  as  wrappings  for  foreign  cotton. 

DISCOVERY  IN  MEXICO. 

The  precautions  enumerated  above  were  in  operation  in 
191G,  at  which  time  it  was  not  known  that  the  pink  boll- 
worm  had  become  established  on  this  continent.  In  No- 
vember of  that  year,  however,  specimens  of  this  pest  were 
received  at  Washington  from  a  planter  in  the  Laguna  of 
Mexico.  Up  to  that  time  cotton  seed  from  Mexico  had 
been  admitted  to  the  United  States  from  the  northern  States 
of  Mexico,  where  the  cultures  of  cotton  are  frequently  more 
or  less  continuous  with  those  in  the  United  States.  With 
respect  to  Lower  California,  cotton  seed  was  admitted  under 
permit  without  restrictions  as  to  use.  With  respect  to  cer- 
tain other  States  of  Northern  Mexico,  cotton  seed  was  ad- 
mitted under  permit  for  milling  only,  at  mills  in  Texas.  As 
soon  as  the  infestation  in  Mexico  was  discovered  an  embargo 
was  promulgated  stopping  further  entry  of  Mexican  seed 
excepting  that  from  Lower  California,  and  steps  were  taken 
to  regulate  all  freight  and  other  traffic  from  that  country,  to 
prevent  the  accidental  carriage  of  seed  with  such  cars  and 
freight. 

Through  the  accident  of  disturbed  conditions  in  Mexico 
during  the  months  before  the  embargo  was  promulgated  on 
November  3.  1916,  large  quantities  of  seed  were  shipped  into 
the  United  States.  Altogether,  44G  carloads  had  entered 
the  United  States  during  1916  prior  to  November  3.     This 
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seed  -went  to  11  mills  distributed  more  or  less  tliroughont 
the  important  cotton  districts  of  Texas. 

In  cooperation  -n-ith  the  State  iiuthorit ies  of  Texas  and 
other  offices  of  this  Department,  the  Federal  Horticultural 
Board  immediately  took  steps  to  safeguard  this  Mexican 
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seed.  These  steps  consisted  of  the  early  crushing  of  the 
seed,  the  cleaning  of  the  mills  and  premises,  and  the  dis- 
posal of  the  by-products  in  the  ways  least  likely  to  cause 
infestations  to  become  established. 

THE  PEST  FOUND  IN  TEXAS. 

In  1917  intensive  examinations  were  made  in  the  vicini- 
ties of  all  the  mills  which  had  received  the  Mexican  seed. 
No  infestation  was  found  until  September  10,  when  speci- 
mens were  discovered  in  a  field  at  Heame.  Later  infesta- 
tion was  found  in  the  vicinity  of  Beaumont,  and  about  the 
same  time  at  Smith  Point,  Anahuac,  and  other  points  around 
Trinity  Bay. 

The  infestations  at  Heame  and  Beaumont  were  clearly  due 
to  the  receipt  of  Mexican  seed.  The  infestation  around 
Trinity  Bay  appears  to  have  been  due  to  the  washing  ashore 
and  breaking  of  bales  of  Mexican  cotton  which  were  on 
the  docks  at  Galveston  at  the  time  of  the  hurricane  of  August 
15, 1915. 

PROTECTIVE  MEASURES  AT  MEXICAN  BORDER  PORTS. 

As  soon  as  the  presence  of  the  pink  bollworm  in  Mexico 
was  known  the  Federal  Horticultural  Board  inaugurated  a 
system  of  inspecting  and  disinfecting  all  freight  and  ve- 
hicles which  might  convey  the  insect  in  any  stage  across  the 
Rip  Grande.  Inspectors  were  placed  at  all  of  the  ports  of 
entry.  This  service  was  greatly  strengthened  during  1919 
by  the  erection  of  fumigating  houses  to  accommodate  freight 
cars  and  other  vehicles.  These  are  located  at  Brownsville, 
Laredo,  Eagle  Pass,  Del  Rio,  and  El  Paso.  Their  use  will 
be  much  more  satisfactory  than  the  former  system  of  fumi- 
gating the  interior  of  cars  with  hydrocyanic-acid  gas  and 
spraying  the  exterior  with  kerosene. 

This  work  was  supplemented  by  stationing  special  agents 
at  the  international  bridges  to  inspect  hand  baggage.  This 
is  an  important  point  of  danger,  since  about  15,000  laborers 
from  the  interior  of  Mexico  annually  come  to  the  States  of 
Texas  and  Arizona  to  pick  cotton.  In  several  instances,  liv- 
ing specimens  of  the  pink  bollworm  were  intercepted  in  seed 
cotton  in  personal  baggage  which  had  been  brought  to  bor- 
der ports. 
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THE  TEXAS  PINK  BOLLWORM  ACT. 

Even  before  any  infestation  by  the  pink  boUworm  had 
been  discovered  in  Texas,  the  legislature  considered  a  law 
to  prevent  the  invasion  of  the  State.  The  main  idea  which 
was  considered  was  to  grant  authority  for  the  establishment 
of  a  noncotton  zone  along  the  Kio  Grande  wherever  that 
should  become  necessary.  However,  the  framers  of  the  act 
wisely  included  provisions  for  the  handling  of  any  infesta- 
tion which  might  at  any  time  be  found  within  the  State. 
It  was  while  this  act  was  being  considered,  and  after  its  pas- 
sage was  assured,  that  the  infestation  at  Hearne  was  found. 

The  Texas  pink  boUworm  law,  which  was  originally 
approved  on  October  3,  1917,  and  amended  and  greatly 
strengthened  by  reenactment  on  March  10,  1919,  contains  a 
number  of  features  which  are  unique  in  American  legis- 
lation regarding  insect  pests.  The  statute  is  broad  and 
comprehensive,  and  much  credit  therefor  is  due  to  its  author, 
Leonard  Tillotson,  of  Austin  County.  The  essential  fea- 
tures of  the  law  are  the  designation  of  a  zone  including  all 
of  the  counties  along  the  Eio  Grande  which  may  be  con- 
stituted a  noncotton  zone  upon  the  certification  of  the  com- 
missioner of  agriculture  and  the  proclamation  of  the  gov- 
ernor when  near-by  infestation  is  found  in  Mexico.  Look- 
ing toward  the  eradication  of  the  pest  in  the  interior  of  the 
State,  authority  is  given  to  establish  noncotton  zones  or 
zones  in  which  the  planting  of  cotton  is  allowed  under  re- 
strictions. Whether  a  noncotton  zone  or  a  permissive  zone 
is  established  depends  upon  the  recommendation  of  a  com- 
mission of  entomologists,  consisting  of  one  designated  by 
the  commissioner  of  agriculture,  one  by  the  governor  of 
the  State,  one  by  the  Agricultural  and  Mechanical  College, 
and  one  by  the  United  States  Department  of  Agriculture. 
The  report  of  the  coniniission,  under  the  law,  determines 
the  action  which  the  commissioner  is  to  take.  The  decision 
of  the  commission  is  certified  to  the  governor  by  the  com- 
missioner of  agriculture,  and  it  becomes  the  duty  of  the 
governor  to  issue  the  necessary  prochimation  in  accordance 
with  the  reconiinendation  of  the  commission.  In  case  it  is 
nocessarv  for  the  State  to  destroy  any  growing  crops  in  a 
restricted  zone  or  in  any  portion  of  the  State  where  there 
are  no  restrictions,  compensation  to  the  owners  is  author- 
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ized.  Tlie  amount  of  compensation  is  fixed  by  a  committee 
of  tlifee  disinterested  citizens  appointed  by  the  county  judge 
in  the  county  involved.  The  penalties  for  violating  any 
of  the  provisions  of  the  law  or  any  orders  or  regulations 
which  may  be  promulgated  thereunder  are  specific  and 
heavy,  ranging  from  $500  to  $5,000,  and  each  act  in  vio- 
lation of  the  law  or  regulations  is  constituted  a  separate 
offense. 


Pink  Bull  worm  Injury. 

Bods    bhowfng    characlirlslic    iDjury    by    pink    bollKorm    la    Ueil«>.       (Photo- 
grapli  by  U.  C,   Loltln.) 

The  constitutionality  of  this  law  was  tested  in  1918  in  a 
case  brought  by  tlie  State  against  persons  who  had  planted 
cotton  in  a  |trocIiiinied  nonootton  zone.  The  statute  was 
attacked  on  the  score  that  it  was  unreasonably  drastic  and 
provided  measures  such  as  noncofton  zones  which  were  more 
destructive  to  the  community  and  to  the  State  than  the  pest 
it  was  intended  to  eradicate.  The  case  of  the  State  was 
verj'  ably  handled  by  John  C.  Wall,  assistant  attorney  gen- 
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eral,  in  cooperation  with  J.  D.  Williamson  of  the  Texas 
Cotton  Association.  After  the  most  minute  consideration 
of  the  extent  of  the  police  powers  of  the  State,  the  court 
decided  that  the  statute  was  valid  and  ordered  the  destruc- 
tion of  the  cotton  being  gi'own  in  violation  of  law. 

METHODS  OF  DEALING  WITH  OUTBREAKS  IN  TEXAS. 

Operating  under  the  law  which  has  been  discussed,  and 
with  the  active  support  of  the  commissioner  of  agriculture, 
Fred  W.  Davis,  for  the  State  of  Texas,  the  State  and  Fed- 
eral Departments  in  the  fall  of  1917  undertook  to  stamp  out 
the  infestation.  The  plan  followed  included  the  determina- 
tion of  the  exact  extent  of  the  infestation,  the  safeguard- 
ing of  the  cotton  and  seed  produced,  and  the  cleaning  of  the 
fields.  In  addition  to  the  inspectors  of  the  Federal  Board, 
a  large  number  of  agents  were  transferred  temporarily  from 
the  Bureau  of  Entomologj^,  giving  a  force  of  .over  50  in- 
spectors. The  cooperation  of  the  railroads  and  handlers 
of  cotton  rendered  it  comparatively  easy  to  have  all  of  the 
lint  in  infested  areas  exported  and  all  the  seed  shipped  to 
Houston  for  crushing  under  supervision.  The  work  of 
cleaning  the  fields  was  done  as  rapidly  as  possible.  The 
maximum  force  employed  consisted  of  about  1,000  laborers. 
Altogether  8,794  acres  of  cotton  lands  were  cleaned  at  a 
cost  of  $87,439.88. 

Following  the  clean-up  work,  noncotton  zones  were  estab- 
lished at  Hearne  and  in  the  Trinitv  Bay  section  of  south- 
eastern  Texas.  The  former  included  a  radius  of  3  miles 
around  the  mill  where  the  original  infestation  was  found. 
The  latter  included  the  territory  between  the  Brazos  and 
Xeches  Rivers,  comprising  all  or  parts  of  seven  counties. 
The  area  was  about  125  miles  long  by  50  miles  wide,  nearly 
as  large  as  the  State  of  Connecticut.  In  this  area  a  safety 
zone  approximately  10  miles  wide  was  provided  in  the  non- 
cotton  zone  beyond  the  outermost  points  found  infested. 

Acting  under  another  provision  of  the  law,  a  noncotton 
zone  was  also  established  on  the  Rio  Grande  including  Kin- 
ney, Maverick,  and  Val  Verde  Counties,  an  area  of  5,646 
square  miles.  This  action  was  taken  on  account  of  the  dis- 
covery by  agents  of  the  Federal  Horticultural  Board  of  in- 
festation in  Mexico  within  25  miles  of  the  Texas  boundary. 
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OBSTACLES  ENCOUNTERED. 
The  enforcement  of  the  noncotton  zone  in  southeastern 
Texas  in  1918  was  fraught  with  many  difficuttiea.     There 
had  been  two  years  of  dry  weather  which  had  given  many 
fanners  the  impression  that  cotton  was  a  crop  well  adapted 
to  the  area  included  in  the  noncotton  zone,  whereas,  as  a 
matter  of  fact,  extended  experience  has  shown  that  under 
normal  conditions  the  region  is  not  well  adapted  to  the  plant- 
ing of  cotton.    On  this  account  and  on  account  of  an  early 
test  case  which  revealed  a  defect  in  the  law,  which  has  now 
been    corrected,    a    large 
number     of     fields     were 
planted  in  the  noncotton 
zone.      This    led    to    the 
thorough  test  of  the  law 
to    which    reference    has 
been    made.      The    legal 
complications        extended 
throughout    the    summer 
of  1918,  so  that  the  final 
determination   of  the  va- 
lidity of  the  law  was  not 
made  until  after  the  out- 
law  crop   had   been    pro- 
duced.    The   matter   was 
adjusted   by   the    turning 
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law  to  the  State  for  marketing  under  safeguards.  This  was 
covered  by  formal  agreements  entered  into  by  the  farmers. 
These  agreements  also  surrendered  the  right  of  injunction 
against  the  State  in  further  proceedings  for  the  enforce- 
ment of  the  law  and  in  other  respects  placed  the  farmers 
in  a  position  where  they  could  not  commit  further  viola- 
tions. 

NO  INFESTATION  FOUND  IN  1918. 
Througliout  the  season  very  extensive  field  inspections 
were  made  in  the  three  noncotton  zones.  These  inspec- 
tions included  the  examination  of  all  volunteer  cotton, 
all  cotton  being  unlawfully  grown,  and  the  fields  immedi- 
ately outside  of  the  noncotton  zone.     In  the  Trinity  Bay 
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cction  3,284,602  volunteer  plants  with  276,247  bolls  were 
examined  during  the  season.  In  only  one  case  was  any  vol- 
unteer cotton  allowed  to  grow.  This  was  at  Smith  Point, 
where  the  heaviest  infestation  ever  found  in  Texas  was  dis- 
covered in  the  fall  of  1917.  During  the  following  year  no 
cotton  was  planted  within  50  miles  of  Smith  Point.  As  a 
measure  to  determine  whether  the  insect  had  been  reduced 
in  numbers  or  stamped  out,  51  volunteer  plants  were  allowed 
to  grow  in  the  field  which  had  previously  been  found  to  be 
heavily  infested.  These  plants  were  examined  with  the 
utmost  care  throughout  the  season.  In  the  fall  all  of  the 
seed  cotton  was  picked  and  the  contents  of  every  lock,  in- 
cluding every  seed,  were  carefully  scrutinized.  The  out- 
standing feature  of  all  this  work  of  inspection  was  that  no 
specimens  of  the  pink  boUworm  or  signs  of  its  work  were 
found  in  any  of  the  three  noncotton  zones.  This  indi- 
cated that  the  pest  had  been  very  greatly  reduced,  if  not 
eradicated.  At  any  rate  it  was  perfectly  clear  that  the  in- 
festation was  infinitely  less  than  in  the  fall  of  1917.  The 
State  and  Federal  departments,  therefore,  decided  as  an 
experiment  to  allow  the  planting  of  cotton  in  this  area 
under  restrictions  during  1919,  and  this  plan  was  placed  in 
operation.  The  restrictions  included  the  use  of  seed  from 
uninfested  localities,  the  marketing  of  the  products  under 
supervision,  the  cleaning  of  the  fields  in  any  manner  pro- 
scribed by  the  commissioner  of  agriculture,  and  other  supple- 
mentary safeguards. 

DISCOVERY  OF  INFESTATION  IN  WESTERN  TEXAS. 

Late  in  1918  several  fields  in  the  so-called  Big  Bend  in 
the  western  part  of  Texas  were  found  to  be  infested  by  the 
pink  bollworm.  .  This  infestation  evidently  originated 
in  adjacent  portions  of  Mexico.  It  was  found  that  in  one 
instance  a  wagonload  of  seed  cotton  which  had  been 
smuggled  across  the  river  in  the  Big  Bend  was  carried 
about  200  miles  overland  to  Barstow  in  the  Pecos  Valley. 
Careful  scouting  at  that  place  revealed  another  infestation. 
Altogctlier  in  the  Pecos  Valley  14  specimens  were  found 
in  seven  fields.  Thirteen  of  these  specimens  were  dead. 
The  cleaning  of  the  fields  was  immediately  undertaken  in 
the  Pecos  Valley.     Four  thousand  two  hundred  and  forty- 
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nine  acres  were  cleaned.  This  included  an  area  from  3  to  4 
miles  beyond  any  fields  which  were  found  infested.  In  the 
Big  Bend  all  of  the  fields  in  Brewster  and  Presidio  Coun- 
ties, aggregating  508  acres,  were  cleaned. 

WORK  OF  1919. 

The  work  of  the  season  of  1919  consisted  of  maintaining 
three  noncotton  zones  and  two  restricted  zones.  The  noncot- 
ton  zones  were  at  Heame  and  on  the  Rio  Grande.  In  the  lat- 
ter locality  the  zone  including  Kinney,  Val  Verde,  and  Mav- 
erick Counties  was  continued,  and  another  including  Brew- 
ster and  Presidio  Coimties  was  organized.  The  reasons  for 
establishing  a  restricted  zone  rather  than  a  noncotton  zone 
in  the  Trinity  Bay  section  have  been  given.  There  were 
several  definite  reasons  for  establishing  a  restricted  rather 
than  a  noncotton  zone  in  the  Pecos  Valley.  In  the  first 
place,  the  region  is  isolated,  as  no  other  cultures  of  cotton 
are  found  within  100  miles.  The  infestation  was  slight, 
and  the  clean-up  work  was  more  thorough  on  account  of 
local  conditions  than  had  been  possible  in  any  other  locality. 
Another  consideration  was  the  fact  that  on  account  of 
peculiar  conditions  in  the  Pecos  Valley  cotton  is  the  only 
crop  which  can  be  planted  in  the  spring.  If  a  noncotton 
zone  had  been  proclaimed  something  like  3,000  acres  of 
land  would  have  remained  idle,  with  consequent  disaster 
to  the  community. 

A  corps  of  about  75  inspectors  was  organized  to  make 
examinations  throughout  the  restricted  zones  and  in  the 
cotton  immediately  adjoining  them.  These  inspections  also 
included  the  examination  of  all  volunteer  cotton  found  in 
noncotton  zones  and  of  the  cotton  planted  contiguous  to 
them,  as  well  as  fields  growing  in  the  neighborhood  of  the 
11  mills  which  received  Mexican  seed  in  1916,  in  addition  to 
others  which  for  any  reason  were  under  the  least  suspicion. 
All  of  these  examinations  gave  negative  results  until  Oc- 
tober 17,  when  a  specimen  was  found  in  southern  Jeflferson 
County.  In  later  examinations  43  fields  have  been  found 
infested  in  the  Trinity  Bay  section,  as  against  157  found 
infested  in  the  winter  of  1917-18.  Xo  infestations  have 
been  found  outside  of  the  restricted  zone  in  this  part  of  the 
State  or  elsewhere  in  Texas. 
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In  the  Pecos  A'iiUey  one  sppcimeii  was  found  on  Kovem- 
bor  1-2. 

If  is  interesting  in  this  connection  to  note  the  amount  of 
scouting  which  resulted  in  disclosing  the  infestfifions  of 
1919.  In  the  Trinity  Bay  section  over  1,500  man-days  have 
hecn  dovolod  to  the  woi'k.     In  the  case  in  tho  Pecos  Valley 
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20!)  nian-davb  ivcre  spent  in  the  very  ficM  which  was  finally 
found  infested.  After  the  single  specimen  had  boon  found 
over  100  additional  man-days  were  spent  in  examining  the 
fiehl  with  negative  results. 

The  vei-y  large  amount  of  scouting  done  indicates  clearly 
that  the  infestation  in  1919  is  much  less  in  e.\tent  and 
intensity  than  it  was  in  1917.     In  other  words,  the  attempt 
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eradication  seems  to  have  been   along  the  right  lines, 
iiough  the  results  were  far  short  of  what  was  desired. 

PROBABLE  EXPLANATION  OF  RECURRENCE. 

t  is  evident  that  there  is  no  relation  between  the  out- 
'  cotton  of  1918  and  the  infestations  which  have  devel- 
d.  A  number  of  them  are  in  fields  which  are  distant 
tn  40  to  50  miles  from  where  any  cotton  was  planted 
1918.  The  reason  the  insect  lived  over  a  one-year  non- 
ton  period  is  somewhat  obscure,  but  it  is  probable  that 
vdd  had  fallen  to  the  ground  in  seed  cotton  dropped  from 
plants  and  been  more  or  less  covered  with  earth  at  the 
e  of  the  clean-up.  Although  tests  have  shown  that  the 
cess  of  cleaning  fields  is  more  than  99  per  cent  efficient, 
y  with  the  large  area  to  be  covered  and  the  class  of  labor 
liable,  some  infested  material  is  undoubtedly  left  on  the 
und.  The  records  obtained  in  Egypt  and  in  Honolulu 
August  Busck  indicate  that  the  pink  bollworm  larva 
Y  live  for  two  years.  Its  longevity  is  especially  great 
ler  dry  conditions.  The  season  of  1918  was  dry  through- 
Texas.  This  seems  to  have  favored  the  prolonging  of 
larval  stage  of  those  insects  which  were  missed  in  the 
m-up  of  the  winter  of  1917-18,  and  it  is  conceivable  that 
.918  had  been  a  normal  season  the  insects  would  all  have 
5rged  and  in  the  absence  of  cotton  would  have  perished. 
[Tie  possibility  that  the  infestation  lived  over  in  plants 
er  than  cotton  has  received  very  special  consideration, 
ring  the  noncotton  year  many  thousands  of  seed  pods 
okra  and  of  wild  malvaceous  plants  related  to  cotton 
re  examined.  Altogether  over  2,000  man-days  were  de- 
ed to  this  work  in  the  immediate  vicinity  of  fields  where 
Lvy  infestations  were  located  in  the  fall  of  1917.  Such 
pections  were  continued  during  1919.  In  fact  a  number 
special  investigators  were  placed  in  the  immediate  vicinity 
the  fields  where  infestation  was  found  in  1919  for  the  pur- 
;e  of  examining  okra  and  other  malvaceous  plants.  The 
rk  of  agents  of  the  board  in  Mexico  and  investigators 
Egypt  has  shown  that  under  some  conditions  the  pink 
Iworm  will  maintain  itself  on  plants  other  than  cotton, 
at  this  is  the  explanation  of  the  recurrence  of  the  pest 
southeastern  Texas  seems  to  be  abundantly   disproven, 
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however,  by  the  large  mass  of  negative  evidence  obtained  in 
places  where,  if  there  had  been  any  breeding  in  plants  other 
than  cotton,  it  seems  certain  that  it  would  have  been  dis- 
covered. 

FUTURE  PLANS. 

Taking  all  of  the  work  which  has  been  done  in  Texas 
into  consideration,  three  facts  are  of  outstanding  importance. 
The  first  is  that  the  quarantine  and  restrictive  measures  ap- 
pear to  prevent  the  spread  of  the  pest,  the  second  that  the 
clean-up  measures  adopted  greatly  reduce  the  infestation, 
and  the  third  that  the  clean-up  measures  and  a  noncotton 
zone  of  one  year  combined  are  not  sufficient  to  stamp  out 
the  pest. 

It  is  proposed,  therefore,  to  continue  the  work  along  the 
original  lines  indicated  in  this  paper  and  to  reconmiend  to 
the  State  authorities  that  in  every  case  a  noncotton  zone 
should  be  maintained  for  a  period  of  not  less  than  two  years. 

For  several  reasons  the  present  work  of  cleaning  the  -fields 
will  undoubtedly  be  much  more  effective  than  the  earlier 
work  of  the  same  kind.  For  one  thing  the  infestation  has 
been  discovered  earlier  and  is  lighter  than  before.  More- 
over the  amount  of  cotton  produced  per  plant  during  1919 
has  been  a  great  deal  less  than  in  1917.  This  gives  a  much 
smaller  volume  of  possibly  infested  material  to  fall  to  the 
ground  and  pass  beyond  recovery.  Anotlier  important  con- 
sideration is  that  the  wet  season  of  1919  has  caused  an  abun- 
dant growth  of  grass  and  weeds  in  fields  throughout  the 
infested  territory.  This  will  make  it  possible  to  burn  over 
the  fields  much  more  effectively  than  was  possible  in  1917. 

The  stamping  out  of  the  pink  bollworni  in  the  United 
States  is  an  undertaking  of  great  magnitude.  The  terri- 
tory- in  which  measures  must  apply  aggregates  over  22,000 
square  miles.  The  unusual  longevity  of  the  larva  is  an 
impoilant  obstacle,  and  there  are  naturally  many  legal  and 
administrative  difficulties.  Xovortlieless,  the  general  situa- 
tion is  rather  encouraging  and  there  still  seems  to  be  a  pos- 
sibility that  the  plan  of  operation  which  is  being  followed 
may  prevent  the  establishment  of  an  exceedingly  destructive 
pest  in  this  country. 


By   David   H.iBr.ELL,  Live-Stock  Commiseioner,  and  H.  P.  Moboan, 
Aasiilant  in  Marketing  Live  Stock  and  Meati,  Bureau  of  MarkeU. 

THE  rapid  development  of  the  purebred  live-stock  in- 
dustry in  the  United  States  has  produced  a  surplus  of 
registered  animals  well  adapted  to  the  use  of  South  Ameri- 
can breeders.  As  most  of  our  animals  are  raised  under 
climatic  conditions  closely  resembling  those  found  in  South 
American  countries,  and  as  60  to  90  per  cent  of  the  total  in- 
dustry of  the  east  coast  countries  of  South  America  is  di- 
rectly connected  with  live  stock  and  animal  products,  the 
position  the  United  States  is  prepared  to  assume  in  the  re- 
sulting trade  in  purebred  live  stock  is  obviously  of  great 
interest  to  breeders  in  this  country.  ,. 

The  Bureau  of  Markets  has  attempted  to  ascertain  to 
what  extent  a  foreign  market  is  available  for  purebred  live 
stock  origin:iting  in  the  United  States,  and  for  this  purpose 
the  authors  have  made  a  personal  investigation  during  the 
present  fiscal  year  covering  conditions  in  Brazil,  Paraguay, 
Uruguay,  Argentina  and  Chile. 

Certain  obstacles  are  to  be  overcome  before  satisfactory 
relations  will  be  established,  but  first-hand  observations 
would  lead  to  the  conclusion  that  they  are  not  as  difficult  aa 

154887'— iBK  1010 — -24  +  26t  369 


370      Yearbook  of  the  Department  of  Agri<yiJture^  1919. 

they  seem.  Many  of  them  are  the  drawbacks  which  must  be 
overcome  when  undertaking  export  business  for  the  first 
time  with  any  country. 

It  is  to  be  expected  that  all  animals  which  enter  the  east 
coast  countries  will  contract  foot-and-mouth  disease  before 
the  expiration  of  the  30-day  quarantine  period.  In  normal 
years  this  is  looked  upon  as  a  10-day  illness  with  light  mor- 
tality. The  fact  that  1919  has  been  a  year  of  unusual  loss 
has  stimulated  study  of  this  disease.  Methods  of  isolation 
and  quarantine  as  practiced  in  the  United  States  are  of  no 
avail. 

The  cattle  tick  is  found  in  ajl  countries  of  the  East  Coast, 
and,  with  the  exception  of  the  lower  part  of  Uruguay  and 
Argentina,  all  stock  imported  into  these  countries  will  have 
to  combat  tick  fever.  There  is  a  growing  interest  in  eradi- 
cation and  control  methods,  especially  on  the  ranches  where 
improved  stock  is  raised,  but  the  prevalence  of  the  tick  is 
a  serious  matter. 

The  present  lack  of  direct  business  connections  is  un- 
fortunate. Permanent  trade  is  best  developed  by  means  of 
connections  with  firms  well  known  in  the  country  of  import 
or  through  permanent  colonists  from  the  country  of  ex- 
port. The  fact  that  so  few  North  Americans  as  compared 
with  Europeans  are  now  engaged  in  the  live-stock  business 
in  these  countries  is  a  serious  handicap.  All  of  these  ob- 
stacles, however,  can  be  overcome  by  good  business  methods. 

The  leading  South  American  live-stock  shows  will  be  of 
great  assistance  as  an  advertising  mediimi.  Live  stock  bred 
in  the  United  States  may  be  exhibited  there  and  will  be 
viewed  by  large  numbers  of  breeders  who  are  prepared  to 
purchase  high-class  stock  either  through  the  auction  ring 
(the  favorite  method  in  South  America)  or  through  private 
treaty.  The  attitude  of  the  breeders  is  open-minded,  and 
purebred  stock  exhibited  by  our  exporters  will  receive  the 
attention  it  merits. 

A  desirable  method  of  procedure,  especially  in  Argentina 
and  Uruguay,  is  througli  consignments  to  local  auction  com- 
panies of  established  reputation.  If  the  early  shipments  are 
of  a  high  character,  demand  can  be  developed,  volume  of 
business  secured,  and  an  opening  made  toward  direct  ship- 
ment later. 
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Advertising  should  be  very  carefully  prepared,  both  as  to 
subject  matter  and  as  to  translation.  A  campaign  making 
extravagant  claims  which  can  not  be  fulfilled  except  under 
the  most  favorable  circumstances  would  do  more  harm  to 
the  entire  live-stock  trade  with  the  United  States  than  could 
be  offset  by  several  successful  importations. 

Careful  study  should  be  made  of  the  conditions  in  the 
several  countries  offering  thef  greatest  opportunities.  Very 
general  considerations  are  given  here,  and  further  informa- 
tion is  available  upon  request  addressed  to  the  Bureau  of 
Markets  at  Washington.  The  breeders  of  the  United  States 
are  generally  adaptable  in  their  business  methods,  and  this 
fact  should  be  in  their  favor.  Once  the  conditions  are 
thoroughly  understood,  effort  should  be  made  to  meet  the 
requirement§,  every  allowance  being  made  for  difference  in 
language  and  custom  and  consequent  chance  for  misunder- 
standing. A  shipment  of  high-class  stock  selected  especially 
to  meet  the  specific  needs  of  the  importer,  coupled  with 
unusual  care  in  methods  in  order  to  prevent  disappointment, 
should  pave  the  way  for  a  successful  future  business.  Co- 
operation between  cattle,  sheep  and  swine  breeders  may  be 
made  effective  in  conducting  adequate  advertising  cam- 
paigns, in  securing  satisfactory  shipping  conditions  and  in 
developing  volume  of  trade. 

It  is  essential  also  that  South  American  buyers  be  en- 
couraged and  assisted  by  every  practicable  and  consistent 
means  to  make  their  own  selections  of  stock  in  the  United 
States.  A  substantial  beginning  in  this  direction  already 
has  been  made  through  our  own  shows  and  record  associa- 
tions, as  well  as  by  the  Department  of  Agriculture,  and 
present  prospects  are  highly  favorable  for  the  future  de- 
velopment of  this  class  of  business. 

BRAZIL. 

Brazil  is  of  about  the  same  area  as  the  United  States  and 
in  part  has  a  climate  Avell  adapted  to  stock  raising.  The 
Governmont  hixs  recently  taken  steps  to  lend  encourage- 
ment and  aid  to  breeders  desiring  to  import  pui^bred  live 
stock,  and  improvement  on  a  national  scale  has  begun.  One 
decree  provides  for  the  reimbursement  to  shippers  of  the 
freight  from  the  port  of  debarkation  to  the  destiuation. 
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Another  law  provides  for  advancing  one-half  of  the  pur- 
chase price  to  bona  fide  stock  raisers  who  order  through  the 
Government  at  a  stated  time  each  year.  Several  model 
stock  farms  have  been  established  throughout  the  country 
where  practical  guggestions  are  given,  improved  practices 
are  demonstrated  and  purebred  live  stock  is  offered  to 
purchasers  in  limited  numbers.  These  governmental  aids 
have  given  great  stimulus  to  the  industry. 

The  large  packing  companies  of  the  United  States  main- 
tain development  departments  through  which  importations 
are  made  and  advice  and  information  are  given  to  interested 
breeders.  The  close  of  the  war  caused  a  decrease  in  the 
demand  for  meat  which  has  made  possible  a  greater  dis- 
crimination in  price  between  unimproved  and  well-bred  stock 
and  which  is  expected  to  provide  an  additional  impetus  to 
the  improvement  of  the  live  stock  of  Brazil.  iTie  necessity 
for  introducing  new  blood  and  employing  better  methods  of 
handling  is  already  apparent  to  a  relatively  large  number  of 
the  breeders,  and  those  who  supply  the  best  information  and 

make  the  process  of  importing  most  attractive  to  buyers 
will  have  the  greatest   success   in  supplying   Brazil   with 

purebred  live  stock. 

The  largest  undertaking  in  the  importation  of  purebred 
stock  has  been  carried  on  by  one  of  the  domestic  land  and 
packing  companies.  Several  hundred  cattle  and  hogs  have 
been  imported  in  an  attempt  to  raise  purebred  stock  on  a 
commercial  scale.  A  large  amount  of  experimental  work  re- 
lating to  breeds  and  methods  of  handling  has  been  done  by 
this  company.  The  agricultural  school  in  connection  with 
the  mission  at  Lavras,  in  the  State  of  Minas  Geraes,  also  has 
been  breeding  cattle  and  hogs,  as  well  as  studying  the  best 
means  of  improving  the  general  condition  of  the  live-stock 
industry  in  Brazil.  The  results  of  these  activities  indicate 
that  purebred  live  stock  from  the  United  States  will  be  ef- 
fective in  the  improvement  of  the  live  stock  of  Brazil. 

Attempts  of  breeders  of  the  United  States  to  develop  a 
trade  with  Brazil  will  probably  be  met  with  an  open  mind. 
Generally  speaking,  Brazil  is  not  in  a  position  to  receive  our 
show  winners  nor  the  highest-bred  animals,  but  rather,  well- 
bred  animals  of  the  best  type  raised  under  pasture  condi- 
tions. Similarly,  the  highest  prices  can  not  be  expected  im- 
mediaitely.     The  principal  demand  is  for  result-producing 
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breeding  stock  at  prices  ranging  from  about  $250  to  $1^50 
for  cattle,  and  $150  to  $500  for  hogs.  At  first  thought  breed- 
ers may  feel  that  these  prices  will  not  permit  a  profit;  but 
a  demand  for  more  highly  bred  stock  at  advanced  prices 
should  be  a  natural  result  of  the  success  of  first  importations 
and  the   improvement  discernible   from  the  use  of  these 

animals. 

PARAGUAY. 

Paraguay  is  one  of  the  least-developed  countries  of  South 
America  as  regards  the  live-stock  industry.  Although  the 
climate  is  only  fairly  favorable  to  stock  raising,  one  of  the 
chief  reasons  why  development  has  been  slight  is  the  fact 
that  practically  all  of  the  domestic  live  stock  has  been  as- 
similated by  local  consumption  so  that  there  has  been  little 
outside  trade  in  live  stock,  meat  and  animal  products. 
With  the  establishment  of  two  meat-canning  abattoirs  at 
the  beginning  of  the  war,  however,  a  new  interest  appeared 
in  live-stock  breeding.  The  demand,  which  exceeded  the 
supply,  caused  a  great  inflation  in  prices,  and  those  who  had 
large  establishments  realized  substantial  profits. 

The  native  stock  of  Paraguay  is  the  result  of  original  im- 
portations from  Spain,  Portugal  and  Peru  which  have  been 
allowed  to  breed  rather  indiscriminately  and  without  much 
attempt  at  constructive  work.  Little  incentive  to  excel  in  a 
given  industry  or  enterprise  is  offered  the  people,  and  it  is 
evident  that  much  will  be  required  in  the  way  of  develop- 
ment from  any  country  wishing  to  open  a  trade  in  purebred 
live  stock  with  Paraguay.  As  Argentina  controls  most  of 
the  shipping  on  the  rivers  and  furnishes  the  most  feasible 
entrance  into  Paraguay,  Argentina  is  in  the  best  position 
to  promote  this  business ;  consequently  there  is  little,  if  any, 
opportunity  for  the  United  States  to  develop  an  extensive 
live-stock  trade  in  Paraguay  in  the  near  future. 

URUGUAY. 

Notwithstanding  the  fact  that  Uruguay  is  one  of  the 
smaller  Republics,  the  live-stock  business  in  general  haS 
attained  a  very  high  degree  of  development.  The  improve- 
ment of  the  stock  of  Argentina  and  an  increasing  trade 
with   Brazil   furnish   a  stinuilus   for   the   industry   in   this 
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country  and,  as  a  insult,  rapid  strides  are  being  made. 
Breeders  are  attacking  the  pest  and  disease  problems  and 
there  are  indications  that  more  concerted  action  will  be 
taken  soon. 

Yearly  live-stock  exhibitions  are  held  in  various  sections 
of  the  country,  the  shows  at  Montevideo  and  Salto  being 
the  most  important.  At  these  expositions  the  prestige  of 
the  prize  winners  and  the  blood  lines  they  represent  is  among 
the  most  important  and  interesting  features.  The  differ- 
ence in  price  received  at  auction  between  a  prize  winner 
and  an  animal  outside  the  awards  in  some  cases  means  a 
difference  of  fully  50  per  cent,  so  that  competition  is  de- 
cidedly keen.  Another  interesting  feature  of  the  shows, 
particularly  at  Salto  and  the  others  outside  of  Montevideo, 
is  the  practice  of  sending  large  numbers  of  breeding  animals 
for  the  purpose  of  sale.  At  the  Salto  show  in  1919  there 
were  about  5,000  head  of  "camp  stock";  that  is,  grades 
entirely  pasture-raised.  These  were  sold  at  auction  in  lots 
of  from  5  to  200.  The  breeders  often  buy  up  large  numbers 
of  females  and  perhaps  one  of  the  prize- winning  bulls  with 
which  to  restock.  The  interest  in  these  sales  is  very  marked, 
and  stockmen  who  have  reputations  as  successful  breeders 
receive  large  prices  for  their  surplus  stock.  The  average 
bidding  for  this  camp  stock  at  Salto  this  year  (1919)  was 
from  $140  to  $250  for  females  and  $150  to  $500  for  bulls. 
The  purebreds  are  also  sold  at  tljis  time,  and,  as  in  the 
United  States,  there  is  a  very  wide  variation  in  prices. 
Several  prize  winners  sold  as  high  as  15,000  to  20,000  pesos 
($15,400  to  $20,800,  United  States  gold). 

The  exhibits  of  pen  lots  of  sheep  are  of  special  interest, 
and  often  thd  10  shown  are  the  choice  of  50  sent  in  for  sale 
at  the  auction.  Throughout  the  period  of  the  show,  the  vari- 
ous breeders  are  attempting  to  fill  their  needs  for  the  en- 
suing year,  so  that  interest  is  easily  maintained  until  all  the 
stock  is  sold. 

The  swine  industry  is  not  so  \se\\  established  at  the  shows, 
although  it  is  growing  rapidly.  The  increase  in  general  ag- 
riculture is  coincident  with  a  greater  attention  given  to  the 
breeding  of  hogs,  so  that  the  industry  in  Uruguay  is  rapidly 
growing  away  from  the  purely  local  consumption  basis. 
There  is  reason  to  believe  that  this  growing  interest  can  be 
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centered  upon  the  rapidly  maturing  hogs  from  the  United 
States.  At  present,  the  most  widely  known  breeds  are  the 
Berkshire  and  Yorkshire,  although  a  few  Poland  Chinas 
may  be  found.  The  general  conditions  under  which  hogs 
are  raised  indicate  that  the  corn-belt  hog  would  be  a  success 
in  Uruguay. 

More  attention  is  being  given  to  dairy  stock  at  present 
than  has  been  the  case  in  past  years.  The  Guernsey,  Hol- 
stein  and  Jersey  are  represented,  although  the  necessity  of 
importing  and  producing  superior  individuals  has  not  been 
apparent  to  the  breeder  until  recently.  The  practice  of 
handling  the  stock  entirely  in  pastures  is  similar  to  that  in 
the  ranching  sections  of  the  United  States  and  is  favored 
by  a  10  to  12  months'  grazing  period.  Because  of  this  simi- 
larity of  certain  conditions,  breeders  should  welcome  efforts 
to  introduce  purebred  live  stock  from  the  United  States. 
The  fact  that  these  breeders  are  able  to  use  the  best  of  the 
ctock  raised  in  the  United  States  and  to  pay  adequate 
prices  should  make  the  development  of  this  market  attrac- 
tive to  American  breeders  who  seek  a  foreign  outlet  for  their 
stock. 

The  best-known  breeds  of  stock,  approximately  in  the 
order  of  their  popularity  as  shown  by  imports,  are  Here- 
ford, Shorthorn,  Devon  and  Aberdeen  Angus  cattle; 
Merino,  Lincoln,  Eomney  Marsh  and  Hampshire  sheep; 
and  Berkshire,  Yorkshire,  Poland  China  and  Duroc  Jersey 
hogs. 

There  is  a  growing  tendency  on  the  part  of  breeders  to 
visit  the  country  of  export  for  the  purpose  of  purchasing 
breeding  stock,  but  the  greatest  opportunity  to  develop  any 
volume  of  business  will  be  through  consignments  from 
breeders  in  the  United  States  and  through  orders  from 
Uruguayan  buyers  who  have  been  well  satisfied  with  former 
shipments..  The  animals  which  will  receive  the  most  favor- 
able reception  will  be  the  best  of  the  purebreds  of  good  blood 
lines,  preferably  pasture-raised.  The  stock  at  the  live-stock 
shows  in  1910  were  not  highly  fitted,  but  rather  in  good 
breeding  condition.  The  primary  interest  in  the  minds  of  the 
breeders  of  Uruguay  is  the  usefulness  of  the  animal  in  ques- 
tion, and  stock  sent  to  this  country  should  not  be  overdone 
in  the  matter  of  condition. 
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ARGENTINA. 

Shorthorns,  high  prices,  and  the  English  trade  are,  to  the 
well-versed  live-stock  breeder,  terms  almost  synonymous 
with  the  name  Argentma.  More  information  is  available 
concerning  the  live-stock  business  of  this  country  than  of 
any  of  the  other  South  American  Republics.  If  the  United 
States  wishes  to  enter  into  an  export  business  with  Argen- 
tina, it  is  obvious  that  it  will  involve  the  exportation  of  the 
best  class  of  live  stock  produced  in  the  United  States.  For 
several  jears  England  has  sold  many  of  the  prize  winners  of 
the  Koyal  and  other  live-stock  expositions  to  the  Ai'gentine 
trade,  which  accoxmt^  in  many  cases  for  the  high  price 
averages  obtained. 

The  agricultural  and  live-stock  interests  of  Argentina  are 
fostered  by  the  Sociedad  Eural  de  Argentina  (Argentine 
Sural  Society) ,  under  whose  direction  the  annual  live-stock 
show  at  Palermo  is  held.  This  exposition  is  rated  as  one  of 
the  greatest  live-stock  expositions  in  the  world  and  shows 
the  largest  number  of  well-bred  Shorthorns  of  good  type. 
The  exposition  in  1919  was  considered  one  of  the  finest  yet 
held,  despite  the  fact  that  foot-and-mouth  disease  caused  the 
highest  mortality  experienced  in  several  years.  The  out- 
break, which  came  at  calving  time,  was  so  destructive  that 
the  Government  is  at  this  time  (fall  of  1919)  considering 
legislation  to  control  the  slaughter  of  female  stock.  It  is 
customary  to  hold  auction  sales  after  the  close  of  the  show, 
when  most  of  the  exhibited  stock  is  sold.  At  the  1919  sales 
6,686,970  Argentine  pesos  were  paid  for  animals,  as  follows: 

Sales  of  aniinals  at  1919  Hve'Stock  show  at  Palermo,  Argentina. 


Class  of  animals. 


Number 
sold. 


Jhorthom 

lereford 

Vberdecn  Angus. 
West  Highland.. 

Dairy  stock 

Jheep.*. 

logs 

lorses 

f  oats 


S23 

104 

88 

2 

31 

470 

ISO 

97 

4 


Totalamotmt. 


Argentine 
pesos.* 


5,227,150 

452,600 

256,050 

3  800 

76,500 

398,500 

91, 745 

ISO,  150 

475 


U.  S.  gold 
equiva- 
lent. 


S2, 299, 946 

199, 144 

112,666 

l,e72 

33,660 

166, 510 

40,368 

79,266 

209 


Average  prices. 


Argentine 
pesos.i 


6,351 
4,352 
2,909 
1,100 
2,468 
848 
509 
1,857 


U.S.  gold 
equiva- 
lent. 


$2,794 

1,915 

1,280 

484 

1,086 

373 

221 

817 


'Argentine  peso  figured  at  $0.44  United  States  gold. 
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The  champion  Shorthorn  was  sold  at  the  record  price  of 
100,000  Argentine  pesos,  or  about  $44,000  United  States 
gold.  The  champion  Hereford  sold  for  $8,800  United  States 
gold,  the  champion  Aberdeen  Angus  for  $6,820,  the  cham- 
pion sheep  for  $3,564  United  States  gold,  and  the  champion 


Pirst-Cross  Heifer  and  Group  of  Purebred  Bulls. 
:  nalfbred  Shortborn-DatlTe  bctrer.     Compsre  pvii3«tit  iiiiprovcni<>Dt  of 
sx   n'ltb   otiier   stoclc   In   bnckground.      \ote   head  of   fow    at  right  of 


boar  for  $2,000,  A  liigh  degree  of  interest  was  evident  and 
the  large  attendance  at  the  exhibits  proved  the  ]iopularity 
of  the  industry. 

Entries  in  the  dairy-cattle  division  were  not  numerous, 
although  a  number  of  fine  individuals  were  sliown  and  there 
was  a  noteworthy  interest  among  the  people  in  the  exhibits 
both  of  stock  and  of  dairying  iiiachinerj-. 
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The  exhibits  of  sheep  evoked  a  large  amount  of  interest 
among  the  breeders,  and  the  champion  animals  were  ap- 
plauded with  as  much  enthusiasm  as  were  the  prize  cattle. 
The  high  prices  received  for  the  best  stock  indicate  that 
improvement  is  steadily  progressing  in  sheep  as  well  as  in 
cattle.  Large  numbers  of  improved  Lincolns,  Romney 
Marshes,  Merinos,  and  Rambouillets  were  exhibited. 

The  exhibit  of  swine  was  similar  to  that  of  previous  years, 
with  Berkshires,  Yorkshires,  Duroc  Jerseys  and  Poland 
Chinas  among  the  entries.  Special  attention  is  being  di- 
rected toward  the  increased  production  of  swine  in  Argen- 
tina, and  in  1919  the  interest  in  these  animals  was  said  to  be 
more  marked  than  that  manifested  at  any  of  the  recent 
Palermo  expositions.  The  prices  received  at  the  sale  were 
higher  than  ever  before,  and  considerable  attention  was 
aroused  by  the  price  of  $2,200  United  States  gold  paid  for 
the  champion  Berkshire  sow. 

The  horse  classes  are  not  large  at  these  expositions,  al- 
though the  specimens  exhibited  in  1919  were  superior  in 
type  and  quality.  The  champions  of  the  Percheron,  Clydes- 
dale, Shire  and  Hackney  breeds  were  especially  good  indi- 
viduals, and  the  interest  shown  in  this  section  indicated  that 
there  is  an  increasing  tendency  toward  improvement  in 
horses. - 

It  is  evident  that  there  is  in  Argentina  a  demand  for  cer- 
tain breeds  and  classes  of  stock  which  the  United  States  is 
well  prepared  to  meet.  Competition  for  this  business,  how- 
ever, will  be  very  keen,  and  the  natural  preferences  formed 
by  many  years  of  dealing  with  other  sources  of  supply  will 
have  to  be  overcome  by  the  superior  value  of  the  stock  of- 
fered and  by  the  results  produced.  Only  the  finest  cattle 
of  our  types  will  sell  to  advantage  in  Argentina.  The 
Argentine  buyer  also  is  giving  more  and  more  attention  to 
the  pedigree  of  the  animals  he  uses  in  his  herd,  and  a  study 
of  these  specific  requirements  will  be  necessary  if  success  is 
to  be  attained  in  the  development  of  trade  relations. 

Althoiigli  the  greatest  interest  thus  far  has  been  in  Short- 
horns, there  is  a  growing  demand  for  other  breeds.  The 
champion  Hereford  and  Aberdeen  Angus  at  the  Palermo  ex- 
position were  very  high-class  animals.  The  superior  typo 
of  the  animals  of  the  breeds  most  in  favor  in  the  United 
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States  should  meet  with  equal  favor  among  breeders  of  Ar- 
gentina whose  methods  of  handling  cattle  closely  resemble 
those  of  the  United  States. 

It  is  important  that  breeders  who  are  considering  a  trade 
with  Argentina  should  make  an  effort  to  establish  direct 
connection^  with  companies  which  are  prepared  to  handle 
our  purebred  stock.  There  are  several  established  auction 
companies  at  Buenos  Aires,  where  practically  all  of  the  sales 
of  imported  stock  are  held.  Although  many  of  these  com- 
panies have  direct  connections  with  exporting  firms  in  other 
countries,  several  successful  organizations  engage  only  in 
a  conmiission  business,  whereby  they  are  prepared  to  sell  all 
kinds  and  classes  of  breeding  stock,  both  local  and  im- 
ported. Although  direct  connections  are  especially  desir- 
able for  the  permanent  trade,  it  may  be  desirable  in  some 
cases  to  make  first  importations  through  these  commission 
companies. 

The  success  of  breeders  of  the  United  States  in  the  Ar- 
gentine market,  as  in  the  other  countries,  will  depend  to  a 
large  degree  upon  the  quality  of  the  first  shipments. 


By  J.  M.  Mehl, 
Inreitigctor  in  Cotperclivd  OrganlzrAion,  Burcnii  rf  Marlxts. 

T^HE  success  of  certain  largo  chain  stores  ant!  similar 
■■-  organizations  is  a  result  partly  of  their  ability  to  combine 
many  small  purchases  into  a  single  body  of  largo  volume. 
They  are  able  to  buy  in  large  quantities  articles  of  merchan- 
dise Tvhich  tho  average  dealer  or  single-store  organization 
must  buy  in  small  quantities  at  higher  prices.  Concentra- 
tion of  buying  power  may  enable  an  organization  of  iha 
kind  to  take  the  entire  output  of  a  manufacturer,  thus 
elimiaating  the  manufacturer's  seUing  expense  and  effecting  a 
reduction  in  cost.  With  these  organizations  such  purchase 
power  is  a  thing  to  be  created  or  developed,  usually  by 
competitive  struggle. 

Every  agricultural  community  has  an  already  existing 
purchase  power  which  when  brought  under  control  ma}' 
secure  to  the  community  the  same  benefits  and  savings  which 
the  large  commercial  organizations  derive  from  their  con- 
centration of  buying  power.  It  only  needs  to  be  organized. 
Instead  of  being  divided  into  a  number  of  small  streams, 
each  running  its  separate  course  and  contributing  to  the 
support  of  a  number  of  weak  and  inefficient  agencies,  it  maj' 
be  organized  and  directed  into  a  single  channel  aad  thereby 
develop  a  considerable  power  for  saving.  This  do?s  not 
mean  necessarily  that  middlemen  will  be  eliminated,  although 
the  effect  may  and  should  be  to  discontinue  inefficient 
agencies.    Agencies  which  facilitate  distribution  will  always 
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be  required,  and  the  concentration  of  a  community's  needs 
will  serve  to  strengthen  such  agencies  as  are  actually  needed. 
Much  useless  argument  on  the  question  of  eliminating 
middlemen  will  be  avoided  if  discussion  is  limited  to  a 
consideration  of  their  proper'  functions.  A  reduction  in 
number  or  a  change  of  character  is  frequently  confused  with 
the  elimination  of  functions.  Certain  middleman  functions 
are  the  result  of  growth  and  development  and  may  be 
necessary.  Ownership,  or  control,  of  middleman  facilities, 
however,  is  a  question  of  expediency  and  certainly  may 
not  be  denied  to  that  industry  or  class  of  persons  who  are  to 
be  benefited. 

POSSIBILITIES  AND  LIMITATIONS  OF  COOPERATIVE 

PURCHASING. 

ELIMINATION   OF    UNNECESSARY   SERVIC^. 

Various  forms  of  cooperative  activity  are  found  in  the 
United  States,  a  considerable  number  of  which  are  organized 
for  the  cooperative  purchase  of  farm  supplies.  Feeds,  fer- 
tilizers, spraying  material,  containers,  and  certain  kinds  of 
farm  machinery  are  among  the  items  most  frequently  pur- 
chased cooperatively.  The  largest  savings  are  possible  on 
this  class  of  supplies  because  much  of  the  service  ordinarily 
required  of  dealers  can  be  dispensed  with.  It  would  not 
always  bo  necessary  for  large  stocks  of  this  class  of  mer- 
chandise to  be  carried  by  local  dealers  in  anticipation  of 
farmers'  needs,  if  the  farmers  would  get  together  and  estimate 
their  requirements  in  advance.  The  warehousing  of  merchan- 
dise involves  expense  and  also  encourages  a  credit  business 
which  entails  further  cost.  Much  saving  could  be  effected  if 
farmers  would  relieve  local  merchants  of  burdensome  credits 
and  useless  warehousing  and  sales  expense.  But  farmers 
acting  individually  usually  will  not  seek  to  reduce  cost  in 
this  way.  Indeed,  the  average  dealer  hesitates  to  offer  any 
special  inducements  to  individual  cash  purchasers  and 
persons  who  are  in  a  position  to  do  their  own  warehousing 
and  financing,  because  of  the  dissatisfaction  which  it  tends 
to  create  among  his  less  progressive  patrons.  It  is  difficult 
for  a  merchant  to  maintain  successfully  one  scale  of  prices 
for  one  class  of  customers  and  another  for  a  different  class. 
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It  seems  necessary,  therefore,  for  those  farmers  who  are  in  a 
isition  to  dispense  with  certain  kinds  of  serrice  first  to 
rm  an  organization  of  some  kind  through  which  they  may 
ice  their  common  desires.     Having  organized,  it  will  not 

I  difficult  to  secure  the  kind  and  amount  of  service  required, 
id  if  the  prices  of  local  dealers  then  are  reasonable  with 
ference  to  the  service  which  they  are  called  upon  to  per- 
rm,  the  organization  may  wisely  continue  to  patronize 
ch  dealers.  If,  on  the  other  hand,  local  dealers  assume 
L  antagonistic  attitude  and  refuse  to  recognize  that  the 
ganization  is  entitled  to  a  price  reduction  in  proportion  to 
\  concentrated  volume  of  business  and  lessened  amount 
service  required,  the  organization  is  in  a  position  to  deal 
rectly  with  wholesalers,  jobbers,  or  manufacturers.  No 
mparison  of  prices  on  any  commodity  is  fair  to  the  local 
aler  which  does  not  take  into  consideration  the  service 
lich  is  required  in  its  handling,  and  the  eflForts  of  a  coopera- 
te organization  first  should  be  directed  toward  determining 
st  how  much  service  can  be  dispensed  with  and  how  much 
eculative  and  merchandising  risk  can  be  assumed  by  the 
smbers  themselves. 

The  organization  which  can  do  the  most  effective  work  is 
e  one  which  can  eliminate  all  unnecessary  service.  Persons 
lo  prefer  to  buy  goods  in  small  quantities,  who  require 
e  local  merchants  to  carry  large  stocks  to  supply  their 
jying  needs,  and  who  demand  the  extension  of  long-time 
edit  must  expect  to  pay  for  such  service.  Unfortunately, 
any  persons  who  do  not  require  the  extra  service  and  do 
>t  benefit  by  it  are  compelled  also  to  contribute  to  its  sup- 
►rt.  The  effect  is  to  place  a  premium  upon  slovenly  and 
[economic  practices.  A  cooperative  organization  has  done 
iich  if  it  has  merely  furnished  the  opportimity  for  thrift 
those  who  would  be  thrifty. 

STANDARDIZING    PURCHASES. 

The  greater  the  number  of  kinds  and  brands  of  supphes 
ed  for  the  same  general  purpose  in  a  community,  the  less 

II  be  the  volume  of  sales  of  any  one  kind  or  variety.^ 
inversely,  if  a  large  number  of  persons  using  many  dif- 
rent  brands  of  the  same  kind  of  supphes  can  determine 
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upon  one  or  two,  the  volume  of  business  in  those  brands  will 
thereby  be  increased  and  a  greater  purchase  power  can  be 
brought  to  bear  in  bargaining  for  them  with  dealers  or  manu- 
facturers. In  the  average  community,  a  wide  variety  of 
brands  and  kinds  of  supplies  are  used  for  the  same  purpose. 
Differences  of  opinion  exist  as  to  the  merits  of  some  kinds 
compared  with  others,  but  usually  one  or  two  kinds  may  be 
foxmd  which  are  in  general  use  and  will  prove  quite  as  satis- 
factory to  the  community  as  the  wider  variety  of  supplies. 
A  cooperative  organization  furnishes  a  convenient  medium 
through  which  to  determine  by  systematic  study  and  ob- 
servation the  kind  of  supplies  or  machinery  which  is  best 
suited  for  the  needs  of  a  community.  In  the  case  of  feeds, 
fertilizer,  and  spraying  materials,  the  organization  will  be 
able  to  secure  chemical  analyses  and  expert  opinions  the  cost 
of  which  would  be  too  great  for  the  members  to  assume 
singly.     These  means  assure  the  receiving  of  high-grade  goods. 

SCOPE    OF   ACTIVITY. 

A  cooperative  purchasing  association  will  function  best 
when  its  activities  are  centered  in  the  handling  of  a  Umited 
variety  of  such  supplies  as  are  staple  and  of  general  utility 
in  the  community.  The  service  which  it  performs  shoidd  be 
of  a  highly  specialized  order,  and  for  this  reason  it  shoidd 
avoid  as  far  as  possible  handhng  miscellaneous  merchandise 
or  shelf  goods.  Except  in  rare  instances  it  will  not  be 
advisable  to  deal  in  any  commodity  which  is  not  bought 
in  carload  lots  and  distributed  from  the  car  door.  Contrary 
to  the  fear  sometimes  expressed  by  local  merchants,  it  is  a 
far  cry  from  the  simple  cooperative  purchasing  association 
to  the  cooperative  store.  It  is  true  that  cooperative  stores 
have  followed  the  organization  of  purchasing  associations 
in  some  instances,  but  usually  they  have  followed  as  a  result 
of  antagonism  on  the  part  of  merchants  rather  than  as  a  con- 
sequence of  the  purchasing  association.  Cooperative  stores 
require  an  entirely  different  form  of  organization  aqd  method 
of  conduct,  and  when  a  cooperative  purchasing  association 
takes  on  the  activities  of  a  store  many  of  the  wasteful  prac- 
tices which  the  purchasing  association  was  intended  to  elim^ 
inate  frequently  result. 
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A  cooperative  organization  should  strive  to  be  different 
from  a  privately  owned  enterprise.  Its  conduct  of  business 
should  be  of  a  kind  and  character  which  make  impossible 
the  comparison  of  it  with  any  noncooperative  business. 
Every  phase  of  its  operation  which  can  be  compared  with  a 
like  phase  of  the  operation  of  a  private  business  offers  an 
op*portimity  for  unfriendly  interests  to  compete  and  dis- 
credit. Ita  purpose  should  be  not  so  much  to  eliminate 
the  net  profits  of  dealers  as  to  eliminate  wasteful  practice 
and  unnecessary  service.  When  this  is  fully  understood 
and  made  known  to  the  local  dealers  there  will  be  little 
ground  for  objection  on  their  part.  In  fact,  dealers  who 
are  progressive  and  awake  to  their  opportunity  frequently 
will  welcome  such  an  arrangement,  because  it  reUeves  them 
of  much  expense  and  inconvenience  which  brings  them  no 
profit,  but  on  the  other  hand  exposes  them  to  criticism  by 
those  not  xmderstanding  nor  appreciating  the  distinction 
between  gross  profit  and  net  profit.  An  article  of  merchan- 
dise may  be  handled  upon  what  appears  to  be  a  very  great 
profit  but  which,  when  the  expense  connected  with  its  stor- 
age and  sale  has  been  deducted,  is  in  fact  a  very  nominal 
profit. 

FORM  OF  ORGANIZATION. 

INCORPORATED    ASSOCIATIONS. 

The  form  of  organization  which  is  adopted  by  a  cooperative 
association  wiU  have  much  to  do  with  its  success  or  failure. 
Many  persons  look  upon  a  cooperative  purchasing  association 
as  a  rather  simple  undertaking,  which  requires  little  or  no 
detailed  plan  of  operation  and  therefore  no  permanent  form 
of  organization. 

Though  relatively  simple  when  compared  with  certain 
types  of  marketing  associations,  a  cooperative  purchasing 
association,  nevertheless,  requires  a  verj^  firm  and  specific 
structure.  It  is  not  necessary  that  the  organization  plan 
should  be  elaborate,  but  whatever  form  is  decided  upon, 
whether  the  incorporated  capital  stock  or  nonstock  form,  or 
the  volimtan"  association  form,  it  must  be  suitable  to  local 
conditions  and  the  particular  kind  of  activity  which  is  to  be 
conducted. 
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A  greater  number  of  unincorporated  associations  perhaps 
exist  among  cooperative  purchasing  associations  than  among 
any  other  class  of  cooperative  business  organizations.  This 
is  due  in  part  to  the  fact  that  many  persons  associate  an 
incorporated  company  with  the  capital  stock  form  of  organi- 
zation, which  usually  is  not  advisable  for  a  simple  purchasing 
organization.  Again,  in  a  number  of  States,  it  is  not  possible 
to  incorporate  business  organizations  of  the  nonstock  form. 
In  these  States  it  is  necessary  either  to  form  a  capital  stock 
company  with  the  par  value  of  stock  placed  at  a  nominal 
sum  or  to  operate  as  a  voluntary  association.  No  capital 
stock  is  usually  required  in  simple  purchasing  associations. 
In  fact,  it  may  offer  a  temptation  for  improper  use. 

UNINCORPORATED    BUYING    CLUBS. 

Cooperative  associations  should  be  incorporated  whenever 
possible  and  whenever  the  organization  proposes  to  engage 
in  any  business  involving  the  credit, or  liability  of  the  mem- 
bers through  the  actions  of  an  agent  or  manager.  Sometimes 
the  members  of  a  farmers'  club  or  other  semi-business  and 
social  organization  wish  to  avail  themselves  of  the  advan-: 
tage  of  collective  bujring  without  the  formality  of  incorporat- 
ing by  simply  utilizing  the  existing  organization  machinery. 
In  every  such  case  there  should  be  established  a  method 
of  conduct  which  makes  it  impossible  for  any  member  or 
officer  to  constitute  himself  an  agent  for  the  purpose  of 
binding  the  body  of  members  except  in  a  very  special  and 
restricted  sense.  The  necessity  for  this  arises  from  the  fact 
that  generally,  subject  to  some  exceptions,  an  unincorporated 
association  has  practically  the  same  status  in  law  as  that 
given  to  a  partnership.  In  many  States  the  individual 
members  will  be  held  jomtly  and  severally  liable  for  the 
acts  of  the  managing  agent.  An  unincorporated  organiza- 
tion should  operate,  therefore,  along  linos  which  make  it 
unnecessary  to  clothe  the  agent  or  manager  wdth  any  but 
the  most  limited  and  restricted  powei^s.  He  must  be  shorn 
of  even"  power  to  bind  members  except  by  special  appoint- 
ment for  a  special  purpose.  He  should  have  absolutely  no 
power  to  pledge  the  personal  credit  of  members.  Moreover, 
the  business  nmst  be  so  conthictc^d  as  to  make  it  plainly 
evident  to  the  trading  pubhc  tliat  he  lias  no  such  power. 
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PLAN  OF  OPERATION. 

CAPITAL   REQUIREMENTS. 

A  clearly  defined  plan  of  operation  should  be  worked  out 
in  detail  and  be  embodied  in  a  formally  adopted  set  of 
by-laws/  whether  the  association  intends  to  operate  as  an 
incorporated  body  or  merely  as  a  volimtary  association. 

If  warehouses  or  permanent  buildings  are  deemed  neces- 
sary they  may  be  provided  for  by  the  sale  of  capital  stock 
in  the  case  of  a  capital  stock  form  of  oiganization^  or  by 
membership  fees  in  the  case  of  nonstock  organizations  or 
voluntary  associations.  In  but  few  cases  is  it  advisable  to 
provide  a  cash  working  fund  in  this  way.  Each  member 
should  be  required  to  finance  himself  by  advancing  to  the 
association  an  amoimf  in  cash  or  credit  which  will  cover  the 
amoimt  of  his  purchases.  Unless  this  is  done,  and  money 
belonging  to  the  association  is  available  for  the  purpose,  it 
will  soon  be  foimd  that  a  credit  business  with  the  members 
has  been  established.  The  worst  feature  of  using  association 
fimds  for  the  purchase  of  supplies  lies  in  the  fact  that  mem- 
bers will  grow  careless  in  estimating  their  requirements  and 
when  a  shipment  arrives  may  fail  to  call  for  the  goods  which 
they  have  ordered,  thereby  throwing  a  loss  upon  the  associa- 
tion. 

The  amount  of  capital  necessary  to  finance  buying  opera- 
tions should  be  made  available  by  each  individual  member 
in  proportion  to  the  use  of  capital  required  by  his  needs. 
It  is  not  meant  that  each  member  should  provide  a  sum  in 
cash  which  will  be  always  available  and  which  will  be  placed 
entirely  beyond  his  control.  There  must  be  provided,  how- 
ever, means  whereby  payment  of  goods  ordered  by  him  can 
be  enforced  legally  and  simply.  Before  any  orders  are 
collected,  each  member  desiring  to  participate  in  the  buying 
operations  may  make  arrangements  with  his  local  bank  to 
honor  any  orders  signed  by  him  up  to  an  amount  previously 
decided  upon  by  the  association's  board  of  directors  as  being 
adequate  to  cover  his  purchases. 

1  U.  S.  Department  of  Agriculture  Bulletin  541  contains  a  suggested  form  of  by-laws  for 
oooperatiye  associations  which  is  capable  of  being  adapted  to  various  fonns  of  organ Wations 
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When  it  has  been  determined  that  a  certain  member's 
maximum  capital  requirement  at  any  one  time  is,  say,  $100, 
that  member  will  immediately  furnish  the  association's  sec- 
retary with  a  statement  from  the  bank  certifying  that  it  will 
honor  and  pay  any  orders  signed  by  the  member,  not  ex- 
ceeding in  the  aggregate  $100,  which  may  be  presented  to  it 
during  a  specified  time.  Arrangements  with  the  bank  may  be 
made  either  by  means  of  a  loan,  bearing  interest  only  during 
the  time  actually  in  use,  or  by  having  a  charge  made  against 
the  member's  checking  account,  as  for  a  certified  check. 

METHOD   OF    CONDUCT. 

The  required  capital  having  been  provided,  there  must  be 
established  a  convenient  means  for  applying  it  to  the  pur- 
chase of  supplies.  For  this  purpose  ^n  order  form  may  be 
provided  which  will  authorize  the  bank  to  apply  the  available 
funds  to  the  payment  of  goods  upon  their  arrival. 

A  simple  and  practical  method  of  applying  funds  to  the 
payment  of  goods  which  are  ordered  would  seem  to  be  an 
order  to  purchase  and  an  order  to  pay  combined  into  one 
instrument  which  is  signed  by  each  member  at  the  time  orders 
are  being  collected.  When  sufficient  orders  are  coUected  to 
make  up  a  shipment  they  are  placed  with  the  bank  and 
applied  by  the  bank  in  payment  for  the  shipment  upon  its 
arrival.  The  responsibility  and  powers  of  the  business  agent 
or  secretary  of  the  association  in  his  relations  with  third 
parties  are  thus  narrowed  and  limited  to  a  point  where  his 
duties  will  consist  chiefly  in  collecting  and  placing  orders, 
notifying  tlie  members  of  the  arrival  of  shipments,  and  effect- 
ing deUvery  thereof. 
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The  foDowing  combination  order  and  payment  form  is 
suggested: 


Order  No. 
To 


(Date) 19. 


Please  purchase  for  me  and  have  delivered  to station  on  the 

xailroad,  the  following  supplies,  which  I  agree  to  receive  upon  arrival.   Notify  mo  of  arrival 
by at 


Quantity. 

Description. 

Estimated 
price. 

Amount. 

• 



i 

(Signed) 


(Purchaser.) 


To  the Bank, 


(Date) 19. 


Pay  to 

dollars  ($ ), 

the  amount  of  my  accompanying  order  No for  supplies  on  arruTil  at 

station  but  not  to  exceed dollars. 

(Signed) " 

(Purehaser.) 

This  order  certified  and  payment  guaranteed  this day  of 19. .  ^. 

Bank, 

By ,  Ouhier. 

»  Perforated. 

This  order  form  may  be  executed  in  dupHcate  or  triphcate, 
except  that  the  order  upon  the  bank  is  signed  on  the  original 
only. 

In  practical  operation  the  plan  here  suggested  will  work 
about  as  follows:  Orders  will  be  assembled  by  the  secretary 
of  the  association,  or  by  some  person  appointed  as  purchasing 
agent,  at  prices  estimated  sufficiently  high  to  cover  all  charges 
and  handling  costs.  When  a  sufficient  number  of  orders  are 
had  to  make  up  a  quantity  shipment,  the  secretary  or  agent 
proceeds  to  bargain  for  its  purchase.  This  may  be  done  by 
advertising  for  sealed  proposals  or  by  a  canvass  of  firms 
dealing  in  the  supplies  desired.  When  a  satisfactory  pro- 
posal has  been  received  and  accepted,  all  of  the  individual 
orders  are  placed  with  the  bank  selected  to  handle  the  funds 
of  the  association,  and  the  bank  certifies  to  the  firm  or  dealer 
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whose  bid  has  been  accepted  that  the  amount  of  the  whole 
order  is  on  deposit  and  will  be  paid  upon  arrival  of  the  sup- 
pUes  in  good  order  and  up  to  the  standard.  After  paying  for 
the  shipment  the  balance  of  the  funds  is  placed  by  the  bank 
to  the  credit  of  the  secretary  of  the  association  or  the  person 
designated  as  agent,  who,  when  delivery  has  been  effected, 
computes  and  deducts  all  handhng  charges  and  his  commis- 
sion or  salary  apportionment,  if  upon  a  salary  basis,  and  then 
refimds  to  the  members  the  difference  between  the  estimated 
cost  and  the  actual  cost  of  the  supphes  bought. 

If  desired  the  order  may  be  executed  in  blanket  form;  that 
is,  no  estimated  prices  need  be  stated.  The  bank  is  authorized- 
to  pay  the  association  agent  the  actual  computed  cost  of  the 
supplies  specified  up  to  and  not  exceeding  a  certain  amount. 
When  the  goods  have  been  deUvered  and  the  actual  cost  has 
been  ascertained,  the  agent  fills  in  the  correct  cost  prices  and 
net  amount  of  order  in  the  check  form,  which  is  then  charged 
to  the  member^s  bank  account.  Thus  adjustment  is  effected 
without  the  passing  of  any  actual  money. 

POINTS  TO  REMEMBER. 

The  essential  points  in  the  plan  here  suggested  are: 

(1)  Elimination  of  all  unnecessary  service  and  warehouse 
expense. 

(2)  Standardization  of  purchases. 

(3)  Buying  in  carload  lots  only.  • 

(4)  Buying  only  staple  supplies. 

(5)  Utilizing  tlie  machinery  of  local  dealers  whenever 
possible. 

(6)  Securing  the  members'  signed  orders  in  advance  of 
purchase. 

(7)  Ordering  no  supplies  for  any  member  unless  the  order 
is  accompanied  by  cash  or  its  payment  is  guaranteed  by  a 
local  bank. 


By  Oeobob  U.  Rouukl, 
Chief,  Antmat  Busbandrv  Diviakm,  Bureau  of  Snimal  Induttry. 

DUBING  the  sprisg,  summer,  and  fall  of  1919  the  north- 
western part  of  the  United  States  suffered  for  the  third 
succeeding  year  from  extremely  dry  weather.  The  rain 
and  irrigation  water  was  not  sufficient  for  the  usual  crop 
growth  in  that  area  or  to  provide  adequate  supplies  of  water 
for  live  stock.  Each  year  had  seen  an  increasing  number  of 
live  stock  shipped  out,  and  the  severity  of  the  drought  in 
1919  caused  stockmen  to  become  alarmed.  Through  their 
representatives  in  Congress  they  appealed  to  the  Depart- 
ment of  Agriculture  for  assistance.  With  the  benefit  of  the 
department's  experience,  gained  through  work  in  Texas  in 
1917  and  1918,  in  moving  live  stock  from  the  drought  area  to 
feed  and  pasture  elsewhere,  Acting  Secretary  Clarence  Ous- 
ley,  in  July,  appointed  the  committee  on  live  stock  drought 
relief  to  take  charge  of  the  coordination  and  administration 
of  the  work.  This  committee  consisted  of  L.  D.  Hall,  Chief 
of  the  Division  of  Live  Stock  and  Meats  of  the  Bureau  of 
Markets;  C.  B.  Smith,  Chief  of  the  Office  of  Extension 
Work,  North  and  West,  of  the  States  Relations  Service,  and 
the  writer  as  chairman. 

Mr.  Ousley's  instructions  to  this  committee  on  July  10, 
1919,  were  as  follows: 


(1)  Bufphu  of  AnimnI  Industry  to  direct  movement  of  cattle.  In 
cooperation  with  Bureau  of  Markets,  particularly  officers  of  that 
bareau  at  ci-ntral  markets. 
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(2)  Bureau  of  Aniniar Industry  to  determine  locutions  into, which 
cattle  may  be  sent  where  grazing  conditions  permit. 

(3)  Bureau  of  Markets  to  handle  the  shipment  of  feed  into  Mon- 
tana, as  heretofore. 

(4)  Organization:  Bureau  of  Aninwl  Industry  force  (details  being 
given  of  tentative  assignments  from  this  bureau). 

In  transmitting:?  these  instructions  to  the  three  bureaus  con- 
cerned, Mr.  Ousley  expressed  the  understanding  that  some 
of  the  details  of  the  last  two  paragraphs  might  require 
amendment.  This  was  done  later,  and  these  two  paragraphs 
read  as  follows: 

(3)  Bureau  of  Markets  to  handlo  shipment  of  feed  into  Montana 
in  cooperation  with  Bureau  of  Animal  Industry  and  States  Relations 
Service. 

(4)  Organization:  Administrative  and  field  forces  of  the  Bureaus 
of  Animal  Industry  and  Markets,  and  the  States  Relations  Service. 

THE  DEPARTMENT  ACTS  PROMPTLY. 

The  three  bureaus  represented  on  the  committee  on  live 
stock  drought  relief  were  officially  charged'  with  the  admin- 
istration of  this  work.  A  fourth  bureau,  the  Forest  Service, 
although  not  specifically  represented  on  the  committee,  ren- 
dered invaluable  assistance,  first,  by  a  rapid  survey  of  the 
stock  on  the  National  Forests,  and  later  by  giving  advance 
information  of  the  run  to  be  expected  out  of  the  forests  to 
market. 

This  committee  had  full  charge  of  the  work  from  the 
beginning  and  reported  directly  to  the  Secretary  of  Agricul- 
ture. No  funds  were  available  for  the  relief  work  except 
as  regular  appropriations  could  be  drawn  upon.  In  view 
of  the  urgent  character  of  the  emergency,  available  balances 
under  established  projects  were  drawn  upon  in  the  expecta- 
tion that  C'ongross  would  later  relieve  the  appropriations 
to  the  extent  of  the  amount  actually  spent  over  and  above 
normal  expenses,  not  coimting  the  time  of  regular  employees 
detailed  from  their  usual  duties. 

The  dej^artment  and  otliers  had  ali*eady  conferred  with 
the  Ignited  States  Railroad  Administration  for  the  purpose 
of  establishing  emergency  rates  on  feed  into  the  drought 
area  and  on  live  stock  to  be  shipped  out  for  feeding  and 
grazing  and  later  returned.  The  people  of  Montana  had 
shown  commendable  energy  in  attacking  the  problem  and 
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had  sent  a  representative  of  the  Agricultural  Extension 
Division  to  Minnesota  to  determine  the  availability  and  ex- 
tent of  feed  and  grsizing  lands  in  that  State.  This  plea  for 
assistance  was  met  with  a  State-wide  campaign  in  Minne- 


A.  HhliHueut  of  SLeep  Going  on  Kange  \a  Lake  County,  Minn. 

B.  Tralnluud  of  4,100  Sheep  ArrivlnE  at  Two  Harbors,  Lake  County, 

Ulinn.,  from  the  Drought  Area  of  the  NorthMrest. 

sola  to  locate  pasture  land  and  hay.  Within  a  very  short 
time  much  accurate  information  was  available,  and  a  con- 
siderable niiinber  of  sheep  had  already  been  moved  into 
Minnesota  and  adjacent  States. 

PLAN  OF  ORGANIZATION. 

In  order  to  coordinate  and  systematize  plans  for  the  work 

the  department,  through  the  committee  on  live  stock  drought 

relief,  called  a  conference  of  interested  .persons  to  meet  at 

St.  Paul  on  July  15.     This  conference  was  attended  by  200 


394      Yearhook  of  the  Dejyarfmcnt  of  Agi^lculture^  1919. 

persons  from  all  sections  of  the  North  and  West,  representing 
every  agency  likely  to  be  in  a  position  to  assist  in  the  move- 
ment. 

At  the  close  of  the  conference  the  plans  which  had  been 
worked  out  for  the  organization  were  announced,  and  work 
was  immediately  begun.  An  emergency  office  for  the  East 
was  established  at  the  Union  Stock  Yards,  South  St.  Paul, 
Minn.,  with  headquarters  in  the  local  offices  of  the  Bureau 
of  Markets.  Prompt  measures  were  taken  to  locate  persons 
having  available  grazing  land  and  hay  land  which  could  be 
harvested  by  crews  from  the  West,  as  well  as  supplies  of 
hay  for  sale.  A  field  force  traveled  among  the  feeding  sec- 
tions in  the  adjacent  territory,  determined  as  far  as  possible 
the  best  outlets  for  live  stock  from  the  Northwest,  and  acted 
as  intermediaries  between  the  extension  divisions  of  the  agri- 
cultural colleges  and  the  county  agents  in  the  different  States 
and  the  market  forces  at  the  stockyards.  An  emergency  office 
to  keep  in  close  touch  with  the  situation  in  the  drought  area 
was  established  at  Billings,  Mont.  This  office  devoted  es- 
pecial attention  to  Montana,  Noiih  Dakota,  South  Dakota, 
and  Wyoming.  Conditions  in  Idaho,  Utah,  and  Colorado 
needing  relief  were  met  mainly  by  the  live-stock  extension 
forces  of  those  States. 

Special  letters  were  issued  by  the  South  St.  Paul  office  at 
frequent  intervals  giving  information  concerning  tlie  ship- 
ments of  cattle  and  sheep  from  the  Northwest  to  market, 
market  (luotations,  lists  of  available  pasture  lands,  probable 
demand  for  stock  for  feeding  purposes,  etc.  Statements 
of  the  location  and  amount  of  pasture,  hay,  and  feeding 
stuffsavailahle  were  sent  to  the  western  office  and  made  public 
in  such  manner  that  no  injustice  was  done  to  any  one  and  no 
untoward  influence  brought  to  bear  on  the  market. 

FIELD  FORCE  ACTS  PROMPTLY. 

Approximately  4,000,000  ucros  of  grazinfr  and  hay  land, 
with  sufficient  information  to  determine  its  vahie  for  cattle 
and  sheep,  were  listed  within  a  very  few  days.  Kequests 
from  farmers  in  the  stock-feeding  sections  for  information 
pertaining  to  tlie  j)urchMse  of  more  than  3,000  cars  of  cattle 
and  sheep  were  received.     Many  purchases  were  made  di- 
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rectly  from  owners  in  the  West  who  were  anxious  to  sell, 
but  the  hulk  of  the  purchases  were  made  from  stock  shipped 
to  central  markets. 

Lists  of  live  stock  for  sale  were  assembled  by  the  western 
office  and  sent  to  prospective  purchasers  in  the  East.     Those  * 
who  wished  to  purchase  hay  or  other  feed  or  locate  grazing 


Ewes  that  Were  Brought  in  from  the  Northwest  in  July 

Being  Shipped  to  Market  In  October. 

Tbe  lambs  tram  tbla  sblpment  brought  a  record  price  on  the  St  Paul  market. 

lands  were  put  in  touch  with  those  having  them,  and  forces 
in  all  other  sections  kept  reliably  informed  as  to  conditions 
in  the  area  affected. 

Throiiglioiit  the  entire  summer  and  fall  tlie  offices  in  both 
the  East  and  West  were  flooded  with  inquiries  as  to  condi- 
tions and  possible  relief  measures  which  should  be  taken. 
No  doubt  it  was  tlie  encouragement,  counsel,  and  advice  of 
the  forces  engaged  in  the  work  that  overcame  pessimism, 
encouraged  people  in  the  West,  and  at  the  same  time  possibly 
prevented  unscrupulous  persons  from  taking  advantage  of 
the  drought  sufferers. 
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Later  in  the  sunimor  the  drought  relief  committee  estab- 
lished emorgoncy  offices  at  Chicago,  Omaha,  and  Kansas 
City.  Tho  service  from  these  offices  was  similar  to  that  from 
the  St.  Paul  office,  mainly  to  keep  prospective  purchasers  of 
feeder  cattle  and  sheep  in  adjacent  territory  informed  as 
to  movements  of  live  stock  from  the  drought  area,  together 
with  prices  and  demand  on  the  markets,  and  to  keep  in 
touch  with  supplies  of  feed  available  for  shipment  to  the 
Northwest  and  of  pasture  lands  available  for  lease.  A  mo- 
bile field  force  was  available  at  all  the  offices  and  traveled 
throughout  tho  territory  adjacent  to  them,  gathering  infor- 
mation. 

The  Bailroad  Administration  established .  special  emer- 
gency rates.  These  rates  provided  for  one-half  the  regular 
rates  on  feeds  shipped  into  the  drought  area,  with  the  ex- 
ception of  cottonseed  meal  and  cake,  on  w-hich  a  rate  of 
60  cents  per  100  pounds  was  established  to  Montana  and 
50  cents  per  100  pounds  to  Wyoming.  Cattle  shipped  out 
to  be  fed  en  route  and  marketed  later  received  the  same 
feeding-in-transit  privileges  which  formerly  applied  to 
sheep,  and  on  live  stock  shipped  out  to  be  returned  rates 
equivalent  to  one  and  one-third  for  the  round-trip  rate  were 
allowed,  or  a  reduction  of  two-thirds  on  the  return  shipment. 
The  rates  on  feed  arc  available  until  April  1,  1920,  and  the 
return  rate  on  live  stock  until  June  1,  1920. 

OUTSTANDING  FEATURES  OF  THE  DROUGHT. 

The  writer  was  thoroughly  familiar  with  the  conditions 
duriijg  the  three  years'  drought  in  Texas  and  had  been 
through  Montana  in  May,  1919.  lie  left  St.  Paul  imme- 
diately after  the  conference  for  a  more  careful  study  of  the 
situation  in  the  Northwest,  while  others  remained  in  the 
p]ast  to  organize  more  completely  measures  of  relief  in  that 
area. 

The  most  encouraging  feature  in  the  West  was  the  con- 
trast between  the  condition  of  Montana  live  stock  and  that 
of  Texas  during  the  drought.  Practically  no  animals  were 
s(»en  which  were  not  in  good  condition;  even  cows  suckling 
calves  were  strong  and  in  moderate  flesh.  In  fact,  it  is  safe 
to  say  that  imtil  the  approach  of  winter  there  was  practi- 
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cally  no  starvation  on  the  northwestern  ranges.  The  rea- 
sons for  this  are  found,  first,  in  the  remarkable  feeding 
value  of  the  native  grasses  in  the  Northwest,  and,  secondly,  in 
the  fact  that  the  turf  had  not  been  destroyed  by  overgrazing 

A.  One  Type  of  Ilange  Pasture  Used  by  Cattle  and  Sheep. 
Ulchlian  Upper  PenlDsuI&  l:ii»«i'lmMit  Station. 


it.  Same  Area  after  Sheep  Had  Qrazcd  on  it  All  Summer. 

Mlcblean  ['p|wr  renlnsula  Kiprrlnirnt  Station. 

or  lack  of  rainfall.  In  Texas  during  the  height  of  the 
drought  one  could  drive  over  miles  of  territory  on  which 
no  more  grass  was  visible  than  on  a  ballroom  floor.  Nothing 
of  this  kind  was  seen  in  the  Northwest,  e.xcept  along  a  few 
mountain  sides,  which  probably  never  liad  been  heavily  car- 
peted with  grass. 
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The  area  of  the  drought  included  approximately  the 
northern  half  of  Colorado  and  most  of  Utah  and  Nevada, 
from  which  territory  it  incruiised  in  intensity  northward, 
becoming  severe  in  the  northern  half  of  Idaho  and  of  Wy- 
oming, and  embracing  all  the  State  of  Montana,  extending 
into  the  northwestern  part  of  South  Dakota,  and  the  western 
half  of  Xorth  Dakota,  tmd  into  Alberta  and  southwestern 
Saskatchewan.  (See  map.)  A.lthougli  the  drought  had 
been  more  prolonged  in  Montana   (practically  three  years 


of  crop  failure  having  been  exijericnced  by  dry  fai-mers), 
tlie  most  intense  drought  of  1919  was  in  the  northern  half  or 
two-thirds  of  Wyoming,  where  practically  no  rain  fell  from 
eiirly  spring  until  luto  fall.  As  usually  liappens  in  such  dis- 
astrous climatic  visitations,  what  western  people  call 
'"spotted"  rains  occurred— local  shDwers  which  kept  grass 
more  or  less  green  and  gave  certain  loculities  better  range 
fliaii  others.  Tlie  southcaisteii)  cornei"  of  AVyoming  never 
iK'came  so  dry  as  the  north-central  portion,  and  tlie  extreme 
northwestern  corner  of  North  Dakota  had  gootl  grass 
tliroiigboiit  the  season.  Even  jiarts  of  ilontana  received 
rainfall  enough  to  give  a  cci-tain  amount  of  winter  feed 
witli  careful  ranch  luanagenient.  Extremely  high  tempera- 
tures in  the  siunnier  nionth;^  and  liigli  winds  almost  every 
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day  accentuated  conditions  and  accelerated  evaporation. 
For  example,  Havre,  Mont.,  had  1.99  inches  of  rain  in  June, 
but  it  also  had  average  temperatures  far  above  normal,  with 
constant  winds. 

The  most  serious  problems  confronting  ranchmen  were  not 
so  much  an  immediate  shortage  of  grass  as  the  danger  of 
springs  and  streams  drying  up  and  the  approach  of  winter, 
which  set  in  much  earlier  than  usual  and  in  some  sections 
was  quite  severe.  It  was  therefore  necessary  to  reduce  herds 
to  the  minimum,  to  conserve  available  feed  supplies,  and  to 
ship  in  surplus  feed  from  elsewhere.  The  department  advised 
ranchmen  to  take  account  of  available  feed  supplies  and  if  at 
all  possible  to  hold  cows  and  ewes  with  young  at  side,  sending 
steers,  wethers,  and  lambs  to  market  as  soon  as  ready,  and 
Toung  or  half -fat  stock  to  pastures  elsewhere. 

SPIRIT  OF  THE  WEST. 

At  the  time  this  movement  began,  in  July,  decided  signs 
of  panic  were  evident  throughout  the  drought  region.  In 
a  month's  time,  however,  they  had  entirely  disappeared.  No 
doubt  the  effort  which  was  being  made  to  avert  calamity 
was  having  its  effect.  People  in  the  affected  territory  had 
got  their  second  wind,  so  to  speak,  and  were  determined  to 
see  the  situation  through  to  a  successful  finish.  The  spirit 
of  the  West  was  manifesting  itself  and  people  were  facing 
the  outcome  with  courage  and  fortitude.  The  large  pros- 
pective crops  of  com  and  hay  in  the  Middle  West  and  the 
discounting  of  hay  shortage  in  the  Northwest  itself  had 
much  to  do  with  the  revival  of  confidence.  As  time  went  on, 
attempts  at  profiteering  in  hay  proved  abortive,  and  many 
speculators  who  had  bought  considerable  quantities  of  hay 
intending  to  profit  by  their  neighbors'  distress  found  the 
shoe  on  the  other  foot  and  were  anxious  and  eager  to  sell 
hay  contracts  by  the  middle  of  September. 

THE  AREAS  OF  RELIEF. 

The  first  effort  of  Montana  ranchmen  was  naturally  to 
seek  pastures  near  ])y.  Pastures  in  South  Dakota  and  Ne- 
braska were  therefore  filled  up  early.     Two  unique  features 
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of  the  relief  work  v.t're  founil  in  the  movement  to  Slinnesota, 
Wisconsin,  and  the  Upper  Peninsuhi  of  Michigan,  and  to 
Texas  and  Xcw  Slexico,     Most  of  the  northwestern  ranch- 

.1.  Cattle  (111  Xfltlvc  rnstini;  in  Murquptte  County,  Mich. 


fi'lilnsiilji  .if  .\li.  Iil.i-iitl. 

iiicti  were  inclined  to  feel  tliat  the  iiioveiiiont  <if  cattle  from 
wliiit  is  loi'ally  (.-ailed  '"hard  jrniss "  to  the.  nioi-e  snccnlent 
pastures  of  the  central  portion  of  the  country  would  likely 
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•rove  to  be  unsatisfactory.  This  opinion  prevailed  notwith- 
banding  the  fact  that  sheep  and  cattle  had  been  sent  into 
he  Great  Lakes  regions  during  the  past  few  years  for  graz- 
Qg  purposes.  Actual  developments  show,  however,  that 
oth  cattle  and  sheep  were  moved  into  Minnesota,  Wisconsin, 
nd  the  Upper  Peninsula  of  Michigan  in  large  numbers  with 
generally  satisfactory  results.  Some  reports  of  dissatisfac- 
ion  with  conditions  in  this  territory  have  been  received, 
>ut  these  can  be  attributed  in  practically  every  instance  to 
he  fact  that  the  animals  were  thin  when  moved  in  and  sold 
ater  in  only  feeder  condition  on  a  declining  market,  diat 
hey  were  moved  too  late  (October  in  some  instances)  for 
he  available  feed  to  be  of  fullest  benefit  to  them,  or  that 
he  ranges  were  poorly  selected  and  not  well  suited  to  the 
mrpose.  The  drought  relief  committee  has  a  much  larger 
lumber  of  reports  and  letters  from  ranchmen  expressing 
atisfaction  with  the  range  in  that  territory  than  it  has 
eports  of  criticism.  While  movement  into  that  area  neces- 
itates  a  long  winter  feeding  season,  the  abundant  forage 
available  during  the  growing  season  as  well  as  the  excellent 
vater  supply  has  proved  attractive  to  many. 
The  view  was  emphasized  by  every  one  that  western  stock 
Duld  not  be  moved  into  the  Great  Lakes  region  until  the 
owners  had  personally  inspected  the  tracts  offered  and  sat- 
sfied  themselves  as  to  their  suitability  for  grazing  pur- 
x)ses.  The  owners  of  the  land  made  extremely  attractive 
offers,  in  some  cases  offering  it  without  charge  for  summer 
Lud  fall  pasture.  The  movement  of  Texas  cattle  into  the 
Southeast  in  1917  and  1918  gave  a  decided  impetus  to  the 
levelopment  of  the  live-stock  industry  in  that  area,  and  it 
s  safe  to  say  that  a  similar  impetus  has  been  given  the 
ilready  growing  industry  in  northern  Minnesota,  Wiscon- 
;in,  and  Michigan.  Many  of  those  who,  through  necessity, 
lame  into  this  area  in  1919  doubtless  will  return  with  other 
ihipments  of  stock  as  time  goes  on. 

Wyoming  and  Montana  have  been  accustomed  for  nearly 
lalf  a  century  to  receive  from  the  Southwest  annual  in- 
lows  of  cattle  for  grazing,  but  it  was  a  new  suggestion  to 
hem  to  consider  a  reverse  movement.  The  return  of  Texas 
md  New  Mexico  to  good  grazing  conditions  has  been  one  of 
he  most  phenomenal  occurrences  in  our  agricultural  his- 

154887°— YBK  1919 26  +  27t 
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tory.  From  a  condition  of  cxticmc  depletion  of  pastures, 
Texas  rotiirned  in  Jess  than  a  year's  time  to  better  pasture 
conditions  than  ever  had  been  known  before,  with  cattle  in 


u  In  'l\-xaa. 

xvrc  Blili>piil  tor  pasturp.  The 
picinri'  WHS  tuk<-n  la  llu-  full  iit  IDID  iin<I  Khows  tlii'  ri'mnilinblo  tran*- 
fonimtlun  wlUcIi   tlxo  Sixithwi'xl  Iiiik  Lnd  uriLT  a  y<'ar  of  aiU[)le  ralDtnll. 

II.  Slice))  Il.'i'iler  Wli.)  llinlJttst  Arrived  from  tlif  N'oi-thwest 

belter  siinitiier  condition  and  laiifre  more  abundant.  Tho 
liquidation  of  cattle  from  Texas  and  New  Jlesieo  pastures 
in  1917  and  11J18  made  it  impossible  to  find  this  year  suffi- 
cient surplus  stock  at  hand  to  consiune,  the  abundance  of 
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forage  available.  Eventually  this  outlet,  with  its  milder 
winters  and  the  consequent  saving  of  winter  feed,  proved 
attractive,  and  many  northwestern  ranchmen  took  advantage 
of  it,  entire  herds  in  some  instances  being  moved.  The 
movement  was  still  under  way  in  mid-November. 

It  should  also  be  mentioned  that  the  demand  for  feeder 
sheep  by  the  Central  Western  farmers,  especially  in-the  Mis- 
souri Valley,  absorbed  hundreds  of  thousands  of  the  thin 
lambs  which  reached  the  Missouri  River  markets  during  the 
height  of  the  run.  Some  of  these  sheep  were  grazed  on 
aftermath,  some  of  them  were  used  to  salvage  lodged  grain, 
and  some  of  them  were  used  in  the  usual  feeding  operations 
of  that  section. 

ACTUAL  RESULTS. 

Normally  the  movement  of  cattle  out  of  Montana  is  be- 
tween 200,000  and  300,000  head  each  year.  In  1919  it  is 
estimated  that  between  500,000  and  600,000  head  were 
shipped  out  for  all  purposes,  which  represents  a  supernormal 
movement  of  at  least  200,000  head.  Available  figures  are 
not  at  hand  from  which  to  make  a  similar  comparison  in 
the  case  of  sheep.  As  nearly  as  it  is  possible  to  estimate 
from  reports  of  representatives  in  the  field,  somewhere  be- 
tween 400,000  and  500,000  head  of  all  classes  of  stock  were 
moved  out  of  the  Northwest  into  sections  east  and  south 
of  the  drought  area  for  feed  and  grazing  purposes  through 
the  cooperative  effort  of  all  forces  under  the  department's 
leadership.  In  addition  to  this,  ranchmen  and  farmers  in 
the  drought  area  have  been  saved  large  sums  by  purchasing 
feed  supplies  in  quantity,  by  the  material  reduction  in  freight 
rates  on  feed  shipped  in  and  live  stock  shipped  out,  and 
by  the  prevention  of  high  prices  for  feed  on  account  of 
the  careful  surveys  of  local  feed  supplies  which  were  made 
by  the  agricultural  extension  forces. 

LESSONS  FROM  THE  RELIEF  WORK. 

The  writer  considers  that  lessons  of  gi'eat  importance  were 
brought  out  in  the  drought  relief  work  of  1919.  The  first  is 
the  service  which  can  be  performed  by  public  agencies  work- 
ing in  cooperation.  A  striking  illustration  of  the  Govern- 
ment's ability  to  perform  a  useful  service  was  given  to  the 
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people  of  the  Middle 

West  and  the  North- 

'n'est,   and   it   was 

demonstrated   to 

them  that  the  coop- 

^     eration    of    distinct 

S     and    separately    ad> 

^     ministered   branches 

|§     of  the  Government 

h     is  by  no  means  an 

impossibility. 
3  Four    separate 

m  branches  of  the 
„  United  States  De- 
%  partment  of  Agri- 
8  culture,  several  re- 
^  gional  offices,  as  well 
||  as  the  headquarters 
o  of  the  United  States 
^  ^Railroad  Adminis- 
s  tration,  the  Federal 
*'  reserve  hanks,  and 
S  the  Federal  f  a  rm 
S  loan  banks,  with 
B  their  ji*'^'®r"*''S 
B  hoards  in  Washing- 
lu  ton,  a  score  of  agri- 
g  cultural  colleges,  as 
^  man  y  more  State 
£  agencies  of  various 
2  kinds,  hundreds  of 
o  county  agents,  and 
o  a  host  of  scmipubtic 
£  and  piivato  institu- 
ti  tions,  business  men, 
bankers,  ranchmen, 
fanners,  and  repre- 
sentiit  i  ves  of  the 
press  worked  to- 
gether during  iJba 


By  TvBNEB  Wbioht,  Investigator  in  Marketing  Live  Stock  and  Meats, 
Bureau  of  Markets,  and  Oeobgb  A.  Bell,  Senior  Animal  Husband- 
maa,  Btireau  of  Ariitnat  Industry. 

[Based  od  obsprvaCJonB  made  during  1010.] 

INASMUCH  as  the  European  demand  for  American  live 
stock  and  live-stock  products  is  a  factor  which  must  be 
considered  in  all  our  live-stock  operations  during  the  period 
of  readjustment,  the  condition  of  the  live-stock  population  of 
Europe  is  a  subject  of  vital  importance  to  American  stock 
growers. 

The  general  impression  which  prevailed  in  this  country 
during  the  period  of  the  war  was  that  European  flocks  and 
herds  would  of  necessity  be  depleted  by  the  ravages  of  the 
conflict  and  by  the  demands  for  meat  to  supply  the  needs 
of  both  the  fighting  forces  and  the  civilian  population  of 
the  warring  countries.  This  belief,  with  the  prevailing 
high  prices  compared  with  those  of  other  years,  tended  to 
stimulate  production  in  this  country  even  before  the  United 
States  entered  the  struggle.  The  campaign  for  increased 
production  during  1917  and  1918  brought  about  a  still 
greater  increase,  with  the  result  that  at  the  time  of  the  sign- 
ing of  the  armistice  the  numbers  of  cattle,  hogs,  and  sheep 
in  this  country  were  materially  greater  than  in  1914,  at  the 
beginning  of  the  war. 

It  was  generally  considered  that  there  would  be  a  reason- 
ably good  demand  among  the  European  countries  for  what- 
ever surplus  might  exist  in  this  country  at  the  conclusion  of 
hostilities.  Developments  since  the  signing  of  the  armistice, 
however,  have  indicated  that  the  live  stock  of  Europe  has 
been  preserved  to  a  mucli  greater  extent  than  had  been  an- 
ticipated. There  was  a  decrease  in  the  total  number  of 
horses,  cattle,  sheep,  and  swine  in  the  10  countries  of  western 
Europe,  and  i)riccs  were  considerably  higher  than  in  pre- 
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war  times.  Fanners  penerally  had  taken  advantage  of  the 
high  prices  to  ciill  their  flocks  and  herds  closely,  selling  all 
old  and  inferior  animals  and  retaining  the  best  young  ones. 

LIVE-STOCK   CONDITIONS  IN  FRANCE. 

Statistics  of  the  ministry  of  ajrriciilture  in  France  show 
that  the  decrease  in  the  nnniber  of  hoi-sea  from  1913  to  1917 
was  nearly  one  million  head,  or  about  30  per  cent,  but  the 
shortage  was  somewhat  alleviated  by  the  2,300,000  cattle 


April.  1010. 

wliidi  were  classed  us  work  aniinals  in  IJ'IS.     Mute  than 
one-half  of  these  work  cattle  wei-e  cow;. 

Tlie  number  of  I'crchcrons  was  gifatly  reduced  during 
the  war,  but  suteessfid  efforts  wci-e  made  to  i-etain  a  good 
supply  of  hifrli-class  bi-eeding  miiinals  with  which  to  re- 
habilitate the  studs.  The  J'uieht'ion  breeders  are  looking 
forwaid  to  a  leMiiuptioa  of  o.xpoit  trade  in  breeding  anmals. 
The  high  prices  prev^:!:::g  for  both  work  stock  and  breed- 
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ing  animals  will  probably  restrict  the  exportations  to  small 
numbera  for  the  present. 

There  was  a  decrease  of  IJ  per  cent  in  the  number  of 
cattle  from  December,  1914,  to  June,  1917,  followed  by  an 
increase  of  7  per  cent  from  June,  1917,  to  June,  1918,  and 
the  general  opinion  in  France  during  the  early  part  of  the 
summer  of  1919  seemed  to  be  that  this  rate  of  increase  had 
continued  to  June,  1919.  If  this  opinion  was  correct,  the 
total  shortage  of  cattle  in  France  in  June,  1919,  as  com- 
pared with  December,  1913,  was  only  approximately  540 
thousand. 


Koruiandy  Bull  od  Farm  Near  Cherbourg,  France. 
April.  ISIS. 

The  number  of  cattle  decreased  IrtJ  per  cent  from  Decem- 
ber, 1913,  to  December,  1914;  the  number  of  sheep  in 
France  was  decreasing  even  before  the  war,  and  during  the 
five  years  of  war  the  number  fell  from  about  16  million  to 
9J  million.  There  was  a  decline  in  the  slaughter  of  sheep  at 
the  Paris  live-stock  market,  the  largest  in  France,  in  both 
1918  and  1919,  which  seems  to  show  a  tendency  on  the 
part  of  farmers  to  conserve  breeding  stock,  notwithstanding 
the  high  prices  for  meat  which  have  prevailed.  The  i-ela- 
tively  gi-eat  i-eduction  in  the  number  of  swine  fi-om  1913  to 
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1918  was  no  doubt  due  in  a  large  measure  to  a  shortage  of 
concentrated  feed.  There  also  is  little  doubt  that  with 
favorable  conditions  with  respect  to  feed  and  a  continuation 
of  existing  high  prices  the  herds  of  swine  could  be  replen- 
ished very  rapidly. 

The  shortage  of  cattle  and  concentrated  feed  brought 
about  a  shortage  in  milk,  butter,  and  cheese.  Condensed 
milk  was  imported  during  the  war  to  supplement  local  pro- 
duction, most  of  which  was  used  for  the  Army.  The 
civilian  consumption  of  condensed  and  evaporated  milk 
seems  to  have  increased. 

There  is  no  meat-packing  industry  in  France,  such  as  has 
been  developed  in  the  United  States.  It  was  stated  that 
American  cured  sides  and  salt  pork,  as  a  rule,  do  not  meet 
the  French  taste.  American  hams  and  best  grades  of  bacon, 
however,  seem  to  meet  with  approval,  but  these  products 
are  too  expensive  for  the  average  French  family.  The  peo- 
ple of  France  have  not  been  accustomed  to  eating  frozen 
meat,  although  the  Government  in  1919  was  trying  to  en- 
courage the  use  of  frozen  meat  in  order  to  reduce  the  price 
of  meats  to  the  consumer  and  to  conserve  the  French  breed- 
ing stock.  All  kinds  of  live  stock  were  relatively  high 
priced.  Good  young  cows  in  Normandy  were  worth  from 
1,500  to  2,500  francs  ($290  to  $483),  which  was  practically 
three  or  four  times  as  much  as  similar  cows  brought  before 
the  war. 

There  appeared  to  be  plenty  of  forage  and  practically  all 
of  the  stock  seemed  to  be  in  very  good  condition.  Grass 
was  abundant,  and  the  general  opinion  was  that  there  would 
be  plenty  of  roughage  to  meet  aU  requirements  during  the 
winter  of  1919-20.  The  greatest  handicap  with  respect  to 
feed  was  the  shortage  of  concentrates  suitable  for  swine 
feeding,  but  it  was  expected  that  this  condition  would  im- 
prove with  the  harvesting  of  the  growing  crops. 

The  fact  that  French  farmers  were  culling  their  herds 
closely  was  evidenced  by  the  quality  of  cattle  seen  on  the 
market  at  Le  Villette  in  Paris,  the  leading  stock  market  of 
France,  as  compared  with  the  quality  of  the  cattle  seen  in 
the  breeding  herds  on  farms  in  various  parts  of  the  country. 
Inferior  young  animals  and  older  ones  were  seen  on  the 
maT'ket,  v^ile  on  the  farms  thev^  ^' ere  large  numbers  of 
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yearlings  and  2-year-old  heifers  which  for  the  most  part 
were  well  grown,  of  good  size,  and  in  good  condition.  It 
should  be  noted,  however,  that  the  Government  regulations 
with  respect  to  weights  at  which  cattle  could  be  slaughtered, 
which  were  in  effect  until  March,  1919,  had  a  tendency  to 
force  the  marketing  of  the  older  cattle,  but  there  is  no 
doubt  that  the  best  of  the  mature  animals  were  retained 
while  the  poorer  stock  was  sent  to  market. 

One  of  the  effects  of  the  war  seems  to  be  a  stimulation  of 
interest  in  purebred  cattle  breeding.  The  breeders  of  Nor- 
mandy cattle  in  northwestern  France  appeared  to  be  taking 
advantage  of  the  opportunity  to  advance  their  interests, 
while  the  societies  interested  in  the  breeding  of  Charolais 
cattle  in  central  France  have  amalgamated  with  a  view  to 
pushing  the  interests  of  the  breed.  A  letter  received  from 
France  in  November  gives  the  information  that  cattlemen 
in  Brazil  have  been  interested  in  the  Charolais  cattle. 

LIVE-STOCK  CONDITIONS  IN  BELGIUM. 

The  live-stock  situation  in  Belgium,  while  serious,  is  not 
so  bad  as  one  might  have  expected  after  four  years  of  oc- 
cupation by  a  hostile  army.  There  has  undoubtedly  been  a 
great  reduction  in  all  classes  of  live  stock,  but  both  farmers 
and  Government  oflScials  seem  optimistic  as  to  the  future. 
Statistics  of  the  ministry  of  agriculture  show  a  decrease  of 
slightly  more  than  51  per  cent  in  the  number  of  cattle,  a 
decrease  of  more  than  77  per  cent  in  the  number  of  swine, 
and  a  decrease  of  approximately  SGJ  per  cent  in  the  number 
of  horses  in  the  country  from  1913  to  1919.  The  ministry  of 
agriculture  estimated  that  560,468  cattle,  250,215  swine,  and 
91,124  horses  were  taken  out  of  the  country  by  the  German 
Government.  It  was  expected,  however,  that  some  of  this 
stock  would  be  returned. 

The  shortage  of  horses  in  Belgium,  like  the  shortage  of 
horses  in  France,  has  been  somewhat  alleviated  by  the  in- 
crease in  the  number  of  cattle  used  for  work  purposes. 
While  large  numbers  of  the  high-class  Belgian  draft-horse 
stock  were  captured  by  the  enemy,  the  breeders  were  fortu- 
nate in  retaining  many  of  their  best  horses,  as  was  evidenced 
by  the  excellent  exhibit  of  over  700  animals  at  the  show  of 
the  Belgian  Draft  Horse  Society  held  at  Brussels  in  June, 
1919,  and  by  the  many  high-class  animals  seen  in  various 
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parts  of  Belgium,    The  sheep  and  goat  industry  of  Belgium 
is  of  relatively  smnll  importance. 

The  best  information  available  indicated  that  Belgium 
would  have  to  depend  on  outside  sources  for  quantities  of 
frozen  and  cured  meats  to  the  extent  of  2,000  tons  a  month. 
Cold-storage  facilities  accommodating  about  8,000  tons  of 
meat  were  being  provided  at  Antwerp  in  the  summer  of 
1019.    It  was  estimated  also  that  from  1.000  to  2,000  tons  of 
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condensed  milk  a  month  from  outside  sources  would  be 
necessary  to  meet  the  needs  of  the  country  during  the  winter 
of  1919-20. 

Good  milk  cows  sold  in  Belgium  during  the  summer  of 
1919  for  2,000  to  3,000  francs  each,  which  at  that  time  was 
equivalent  to  approxiniiilely  $310  to  $400.  Cows  similar  in 
quality  could  have  been  purchased  before  the  war  for  600 
to  700  francs  ($116  to  $13."t).  The  live  stock  seen  in  Bel- 
gium, as  a  rule,  was  in  very  good  condition.  A  severe 
drought  during  the  spring  and  early  summer,  however, 
caused  a  shortage  of  feeds,  wliich  tended  to  limit  the  num- 
ber of  animals  which  could  he  carried  through  the  winter 
of  1919-20. 


» , 
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UVE-STOCK  SITUATION  IN  SWITZERLAND. 

There  was  a  general  shortage  of  all  kinds  of  live  stock, 
meats,  and  dairy  products  in  Switzerland  in  May,  1919, 
with  the  exception  of  sheep  and  goats,  which  had  increased 
in  number  since  the  beginning  of  the  war.  There  are  only 
a  few  sheep  in  that  country;  the  figures  show  an  increase 
of  39.7  per  cent  for  sheep  and  an  increase  of  4.3  per  cent 
far  goats  from  1911  to  1918.    The  census  figures  for  1918  :} 

give  the  number  of  milk  goats  at  approximately  250,000,  |] 

or  more  than  two-thirds  the  total  number  of  goats.  In  gen- 
eral there  appeared  to  be  a  shortage  of  good  horses  in  the 
country,  but  as  the  Swiss  farmers  work  a  large  number  of 
cattle  the  shortage  of  horses  did  not  seem  to  be  giving  them 
much  concern. 

The  census  figures  of  the  ministry  of  agriculture  show 
an  increase  of  approximately  12  per  cent  in  the  number  of 
cattle  from  1911  to  1916  followed  by  a  decrease  of  about  ji 

6i  per  cent  from  1916  to  1918.    It  was  estimated  that  there  p 

had  been  a  further  decrease  in  the  number  of  grown  cattle,  I  ■ 

but  the  figures  for  1919  were  not  available.    While  Switzer-  (} 

land  had  more  cattle  in  the  summer  of  1919  than  in  1911,  this 
can  not  necessarily  be  taken  to  mean  that  tlie  country  was  in 
a  better  condition  from  the  standpoint  of  meat  and  dairy 
production,  for  the  increase  w^as  in  the  nimiber  of  young  •• 

stock  which  was  not  producing  milk  nor  old  enough  to  l| 

market  for  meat  to  the  best  advantage.     Furthermore  the  \\ 

feed  situation  had  been  critical  because  it  had  been  practi-  j,l 

cally  impossible  to  obtain  oil  cakes  and  because  the  Govern-  \i 

ment.  required  that  a  greater  amount  of  land  be  plowed  and  i\ 

planted  to  potatoes  and  other  crops  than  in  normal  times.  | T 

The  cattle,  consequently,  were  thinner  in  flesh  and  the  milk  ( ' 

production  had  been  greatly  reduced.  ; ! 

A  member  of  the  department  of  agriculture  of  Switzer-  ]| 

land  stated  that  the  estimated  production  of  milk  per  cow  p| 

had  decreased  almost  30  per  cent  by  the  summer  of  1919.  M 

As  the  season  had  been  backward,  the  grass  both  for  feed  »' 

and  for  hay  did  not  make  the  growth  usually  made  in  ' 

normal  years,  and  the  cattle,  as  a  rule,  were  not  in  such  good  i^ 

condition   as   those  in   France.     From   a   cheese-exporting  * 

country  before  the  war,  Switzerland  had  become  a  cheese-  \\ 

importing  country.  i 

V 

i. 
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Switzerland,  before  the  war,  imported  several  thousand 
cattle  from  other  European  countries  every  year  for  slaugh- 
ter. This  supply  has  been  cut  oflF  through  the  shortage  of 
cattle  in  those  countries  from  which  she  was  accustomed  to 
draw  supplies.  It  was  stated  that  Switzerland  had  to  sup- 
ply France  with  25,000  cattle,  mostly  milk  cows,  during 
1919,  in  connection  with  an  economic  agreement.  Good 
milk  cows  were  worth  the  equivalent  of  $500  to  $800,  which 
was  three  or  four  times  their  value  before  the  war. 

While  the  decrease  in  swine  was  not  serious,  inasmuch  as 
the  swine  population  can  be  restored  in  a  comparatively 
short  time,  it  does  mean  that  during  the  restoration 
period  an  increased  amount  of  pork  and  pork  products  must 
be  imported  while  the  live  hogs  are  being  held  back  to  re- 
plenish the  herds.  Before  the  war  several  thousand  hogs, 
largely  from  Italy,  were  imported  annually  for  slaughter. 

There  has  been  a  serious  shortage  of  all  kinds  of  meat  in 
Switzerland.  Government  oflScials  feared  that  conditions 
during  the  winter  of  1919-20  would  be  even  worse  unless 
greater  quantities  of  meat  were  obtained  from  outside 
sources.  A  comparison  of  the  numbers  of  stock  slaughtered 
at  the  19  largest  slaughtering  places  in  March  and  April, 
1918,  and  March  and  April,  1919,  shows  a  decrease  of  36.1 
per  cent  in  the  number  of  cattle,  16.7  per  cent  in  the  number 
of  calves,  and  25.6  per  cent  in  the  number  of  swine  slaugh- 
tered. It  was  estimated  that  the  needs  of  the  current  year 
from  outside  sources  would  be  about  10,000  tons  of  frozen 
meat. 

The  interest  in  purebred  live  stock,  as  in  France,  has 
been  stimulated  by  the  abnormal  demands  brought  about  by 
the  war.  Farmers  are  taking  advantage  of  the  high  prices 
of  meat  to  dispose  of  their  inferior  animals  and  replace 
them  with  better  bred  stock. 

LIVE-STOCK  SITUATION  IN  ITALY. 

The  general  condition  with  respect  to  live  stock  is  much 
more  serious  in  Italy  than  in  France.  The  numbers  of  live 
stock  were  reduced  very  materially  during  the  war  by  the 
needs  of  the  fighting  forces  and  the  civilian  population  and 
by  the  ravages  of  the  enemy.  The  best  data  available  show 
a  decrease  of  13  per  cent  in  the  number  of  cattle  and  buffalo 
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in  the  country  from  1914  to  1918;  this  percentage  does  not 
represent  the  total  decrease  in  the  production  of  meat  and 
dairy  products,  for  the  decrease  in  grown  cattle  was  greater 
than  tite  decrease  in  young  cattle.  The  numbers  were  still 
further  reduced  during  the  latter  part  of  1918  and  during 
1919,  to  May,  the  time  these  observations  were  made,  by  a 
very  serious  outbreak  of  the  foot-and-mouth  disease.  A 
Government  official  estimated  that  at  least  40  per  cent  of 
the  cattle  left  in  the  country  at  the  time  the  1918  census  was 
taken  had  died  from  the  disease  and  that  the  total  damage 
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to  production  was  even  gi^eater,  because  of  the  reduction  in 
milk  yields  and  in  flesh.  If  this  estimate  was  correct,  it 
will  take  many  years  under  the  most  favorable  conditions 
to  bring  the  herds  back  to  prewar  strength. 

The  increase  in  the  number  of  sheep  and  goats  from  1914 
to  1918  was  a  little  more  than  a  million,  or  about  7  per  cent, 
and  is  partially  accounted  for  by  an  increase  in  grass  lands, 
due  to  a  reduction  in  the  amount  of  land  devoted  to  the 
production  of  cereals,  and  by  the  smaller  amount  of  labor 
required  in  growing  sheep  and  goats.  It  was  stated  that 
there  had  been  some  reduction  since  the  1918  census  was 
taken,  l>ec!iiise  of  tlie  prevalence  of  the  foot-and-mouth  dis- 
ease, but  the  losses  had  not  been  so  great  as  with  cattle. 
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The  number  of  hogs  showed  a  decrease  from  1914  to  1918 
of  approximately  385,000,  or  about  14  per  cent.  It  was 
stated  that  this  number  had  been  still  further  reduced 
through  the  ravages  of  the  foot-and-mouth  disease,  but 
data  as  to  the  approximate  loss  were  not  available.  It  was 
noted,  however,  that  in  spite  of  the  decrease  in  the  hog 
population,  hogs  were  being  sent  into  Switzerland  for 
slaughter. 

Estimates  for  equine  stock  show  a  decrease  from  1914  to 
1918  of  approximately  180,000,  or  about  8  per  cent.  As  in 
Switzerland,  the  shortage  of  horses  and  mules  did  not  seem 
to  cause  very  great  inconvenience,  as  large  numbers  of  cattle 
are  used  for  work  purposes.  There  did  not  appear  to  be 
many  good  draft  horses  in  either  the  cities  or  the  country 
districts. 

The  reduction  in  the  herds  of  cattle  had  brought  about  a 
serious  shortage  of  milk.  Condensed  milk  was  being  im- 
ported to  supplement  the  local  production.  Butter  and 
cheese  were  relatively  scarce  and  very  little  of  either  was  be- 
ing exported.  Meats  of  all  kinds  were  scarce,  the  maximum 
number  of  cattle,  including  veal,  which  the  Government 
allowed  to  be  slaughtered  being  only  50,000  a  month.  The 
number  of  cattle  slaughtered  in  Italy  decreased  from  1,800,- 
000  in  1915,  to  1,460,000  in  1918.  At  the  same  time  the  im- 
portation of  frozen  meat,  coming  largely  from  the  United 
(States,  increased  five  times.  The  problem  of  obtaining  ade-^ 
quate  supplies  of  meat  seemed  to  be  causing  much  concern. 
The  chief  difficulties  in  obtaining  meat  from  outside  sources 
were  the  rate  of  exchange  prevailing,  the  difficulty  of  ob- 
taining shipping  space,  and  the  lack  of  cold-storage  facilities 
in  Italy.  It  was  estimated  that  the  needs  of  the  country  for 
meat  from  outside  sources  during  the  remainder  of  1919 
would  approximate  20,000  tons  a  month. 

LIVE-STOCK   CONDITIONS   IN   THE   NETHERLANDS. 

The  live-stock  industrv  in  the  Netherlands  seemed  to  be 
in  a  very  prosperous  condition  at  the  tinio  thcvse  observa- 
tions wero  made,  in  June,  1919.  All  classes  of  live  stock 
were  in  good  condition,  and  there  appeared  to  be  sufficient 
grass  to  meet  all  requirements.  The  large  numbers  of 
cattle  seen  in  the  pastures  and  fields  were  in  striking  con- 
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trast  to  the  depleted  herds  in  parts  of  France,  Italy,  and  in 
Belgium.  Data  compiled  by  the  ministry  of  agriculture  for 
the  Netherlands  showed  a  decrease  of  slightly  more  than 
6  per  cent  in  the  number  of  cattle,  a  decrease  of  approxi- 
mately 48  per  cent  in  the  number  of  sheep,  a  decrease  of  67 
per  cent  in  the  number  of  swine,  and  an  increase  of  8  per 
cent  in  the  number  of  horses  from  Jime,  1913,  to  March, 
1919. 

The  decrease  in  hogs  was  said  to  have  been  due  mainly  to 
the  shortage  of  grain  feeds  and  oil  cakes,  which  formefrly 
had  been  purchased  from  America.  The  production  of 
milk,  butter,  and  cheese  likewise  had  been  reduced  because 
of  inability  to  obtain  feeds  which  formerly  were  imported. 
In  normal  times  50  per  cent  of  the  dairy  products  were 
exported,  but  the  pr(iiuction  in  June,  1919,  was  suflScient 
only  to  meet  normal  consumption.  It  was  thought,  how- 
ever, that  with  the  importation  of  feeds  the  country  would 
soon  be  in  a  position  to  make  exportations  of  butter  and 
cheese.  Inasmuch  as  the  production  of  swine  is  closely 
associated  with  the  dairy  industry,  it  seemed  probable  that 
the  condition  with  respect  to  swine  would  also  improve. 

It  was  stated  with  reference  to  meat  that  local  production 
probably  would  be  sufficient  to  supply  the  immediate  needs 
of  the  country.  Considerable  quantities  of  pork  products, 
however,  must  be  imported  while  the  herds  of  swine  are  be- 
ing reestablished.  It  appeared  that  small  amounts  of 
frozen  meats  might  be  imported  to  prevent  prices  to  con- 
sumers from  advancing. 

Heifers  and  cows  offered  for  sale  on  the  Rotterdam  mar- 
ket June  24,  1919,  sold  for  from  300  gulden  ($121)  for  the 
heifers  to  1,000  gulden  ($402)  for  the  best  cows.  Govern- 
ment officials  and  representatives  of  the  live-stock  industry 
stated  there  had  been  a  marked  increase  in  the  registration 
of  purebred  animals,  particularly  cattle,  during  the  war. 
This  increase  in  registration  was  attributed  to  the  belief  that 
there  would  be  a  large  foreign  demand  for  purebred  cattle 
from  the  Netherlands  after  the  war.  Some  breeding  cattle 
had  been  sold  to  go  to  Belgium  and  to  France  and  inquiries 
had  been  received  from  Brazil.  A  comparison  of  the  breed- 
ing stock  seen  on  farms  around  Rotterdam,  The  Hague,  and 
Amsterdam  with  cattle  offered  for  sale  for  slaughter  on  the 
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^Rotterdam  market  showed  that  farmers  were  taking  ad- 
vantage of  the  high  prices  for  meat  to  cull  their  herds 
closely,  retaining  only  the  best  for  breeding  purposes  and 
in  many  instances  replacing  grade  'n'ith  purebred  animals. 

LIVE-STOCK  CONDITIONS   IN  THE  UNITED  KINGDOM. 

The  condition  of  the  live-stock  industry  in  general  in  the 
United  Kingdom  seemed  to  be  satisfactory  in  the  summer 
of  1919  to  the  GoTornmont  officials  and  to  otliPrs  directly  in- 
terested.   The  numbers  of  animals  in  the  herds  and  flocks 
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had  been  maintained  niutli  Ijetter  than  was  anticipated, 
considering  conditions  prevailing  during  the  war.  It  was 
conceded  generally,  however,  that  the  average  weight  of 
animals  in  the  various  classes  hud  decreased  as  compared 
with  the  average  weight  of  prewar  times.  This  decrease  in 
weight  was  due  to  tlic  shortage  of  concentrated  feeds,  to  the 
large  percentage  of  young  animals,  and  to  drought  condi- 
tions which  jji-evailed  in  England  during  the  early  summer 
of  1919. 

Data  collected  by  tlie  British  lionrd  of  agriculture  and 
fisheries,  for  the  years  1914  and  1918,  show  an  increase  dur- 
ing the  war  of  approximately  3i  jier  cent  in  the  number  of 
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horses,  an  increase  of  slightly  more  than  1  per  cent  in  the 
number  of  cattle,  a  decrease  of  slightly  more  than  3  per  cent 
in  the  number  of  sheep,  and  a  decrease  of  approximately  29 
per  cent  in  the  number  of  swine.  It  was  estimated  that  the 
increase  in  cattle  occurred  in  the  number  of  cows  and  heifers 
kept  for  milk  and  the  number  of  other  cattle  under  2  years 
old.  Many  cattle  seen  in  both  England  and  Scotland  were 
comparatively  thin  in  flesh,  and  the  cattle  shipped  from  Ire- 
land to  the  London  market  could  have  carried  more  flesh. 
The  consensus  of  opinion  seemed  to  be  that  while  the  total 
number  of  cattle  had  increased,  the  average  weight  had  de- 
creased about  a  hundredweight  (112  pounds). 

The  decrease  in  sheep  was  attributed  by  some  to  the  plow- 
ing of  pasture  lands,  and  by  others  to  a  decrease  in  the  con- 
sumption of  mutton  by  the  English  people.  Statistics  show 
that  the  number  of  sheep  in  the  United  Kingdom  had  been 
decreasing  for  several  years  before  the  war.  The  general 
opinion  seemed  to  be  that  there  would  be  no  material  in- 
crease in  the  number  of  sheep  with  the  return  of  normal 
conditions. 

The  decrease  in  the  number  of  swine  was  caused  very 
largely  by  the  scarcity  of  grain  feeds.  The  number  of  swine 
produced  in  the  United  Kingdom,  however,  has  always  been 
comparatively  small,  consequently  the  reduction  during  the 
war  did  not  seem  to  be  causing  great  concern.  As  the  breed- 
ing stock  has  been  fairly  well  maintained,  the  swine  popula- 
tion can  be  increased  very  rapidly  when  favorable  feed  con- 
ditions develop. 

One  of  the  results  of  the  war  was  a  great  shortage  of  milk 
in  the  United  Kingdom.  The  milk  situation  seemed  to  be 
improving  by  the  middle  of  the  summer  of  1919,  but  it  was 
the  general  opinion  that  considerable  quantities  of  condensed 
milk  would  have  to  be  imported  during  the  winter  of  1919- 
20.  Approximately  290,000,000  pounds  of  condensed  and 
evaporated  milk  were  imported  by  the  United  Kingdom  in 
1918,  largely  from  the  United  States.  The  manufacture  of 
butter  substitutes  in  Great  Britain  increased  greatly  during 
the  war. 

While  Great  Britain  probably  consumes  a  larger  amount 
of  frozen  meat  than  any  other  country  in  the  world,  there 
appeared  to  be  considerable  prejudice  against  the  use  of 
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the  frozen  product.  The  Government  price  regulations  for 
the  winter  of  101{k-20  gave  a  differential  of  3  pence  per 
pound  in  favor  of  native  beef  as  compared  with  imported 
frozen  beef. 

Complaints  were  made  that  Britisli  consumers  did  not 
like  American  hacon  imported  during  the  war.  Fresh-pork 
products,  however,  sucli  as  loins,  met  with  much  favor.  It 
was  stated  on  several  occasions  tliat  there  woidd  be  a  fairly 
good  demand  for  fresh-pork  carcasses  weighing  from  125  to 
loO  i>oiinds  i£  carcasses  of  such  weights  could  be  supplied 
fi-om  the  United  States.  Inasmuch  as  the  people  were  ac- 
customed to  eating  less  meat  during  the  war,  the  rate  of 
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consmniition  was  not  expected  to  go  back  to  a  prewar  level 
even  when  all  restrictions  and  n'gulations  were  removed. 
It  ai)peai-cd.  however,  that  Great  Britain  would  have  to  im- 
port considerable  quantifies  of  pork  and  ]>ork  products  for 
seveial  years  to  meet  the  needs  of  the  (.-oimtry,  and  that  these 
importations  would  have  to  come  largely  from  flie  United 
States,  the  cmly  available  source  of  supply. 

The  jHirebreil  live-slock  business  in  Great  Britain  was 
stiiuiilated  greatly  by  the  war.  Farmers  found  that  the 
high  i>ri(vs  enabled  them,  in  many  instances,  to  dispose  of 
(heir  grade  stm-k  and  to  replace  it  with  purebred  stock  of 
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greater  breeding  value,  with  only  a  small  additional  outlay 
of  money.  The  anticipation  of  trade  with  foreign  countries 
also  served  as  a  stimulus  to  the  purebred  industry.  It  was 
found  that  British  breeders  also  were  looking  to  Brazil  and 
other  South  American  countries  for  foreign  trade.  Consid- 
ering that  they  were  held  soon  after  four  years  of  war,  the 
displays  of  stock  made  at  both  the  Royal  Agricultural  Show 
at  Cardiff  and  the  Highland  Agricultural  Show  at  Edin- 
burgh were  very  creditable. 

TABULAR  SURVEY. 

In  order  to  obtain  as  much  information  as  possible  con- 
cerning the  general  conditions  of  the  live-stock  industry 
with  reference  to  total  supplies,  the  best  data  obtainable  for 
several  other  countries  have  been  collected  and  assembled  in 
the  accompanying  tables,  together  with  the  data  for  those 
countries  in  which  conditions  have  been  discussed  in  detail. 
A  comparison  of  the  figures  given  in  these  tables  shows  that 
the  total  number  of  cattle  in  15  countries  increased  approxi- 
mately 9  millions,  while  the  total  number  of  sheep  and 
swine  (these  figures  are  for  14  countries,  as  recent  data  on 
sheep  in  Belgium  and  swine  in  Argentina  are  not  available) 
decreased  approximately  2J  millions  and  7J  millions,  respec- 
tively. The  decrease  in  the  number  of  horses  in  the  10  coun- 
tries of  Western  Europe  was  867,000,  while  the  increase  in 
the  other  4  countries  was  1,835,000,  making  a  net  increase  in 
the  14  countries  of  968,000  head,  or  2.6  per  cent. 

This  comparison  does  not  take  into  consideration  the 
former  Empires  of  Austria-Hungary  and  Russia,  nor  the 
Balkan  States,  other  than  Greece,  for  the  reason  that  data 
regarding  the  number  of  animals  in  those  countries  are  not 
available.  If  data  were  available  for  those  countries  a  still 
further  decrease,  as  compared  with  prewar  numbers  of  live 
stock  in  Europe,  probably  would  be  shown. 

The  most  important  factor  to  be  considered  is  that  the 
total  number  of  cattle,  sheep,  and  swine  in  the  10  European 
countries  for  which  data  have  been  obtained  had  decreased, 
while  an  increase  had  taken  place  in  other  countries,  par- 
ticularly the  United  States,  Canada,  and  Argentina. 

The  policy  of  the  European  countries  probably  will  be  to 
import  meats  and  meat  products  to  supply  their  needs  while 
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the  herds  and  flocks  are  being  reestablished.  There  is  no 
doubt  that  Europe  will  need  a  large  amount  of  meat  and 
meat  products  from  outside  sources  until  the  shortage  in 
live  stock  resulting  from  the  war  has  been  made  good.  It 
does  not  follow,  necessarily,  however,  that  importations 
equivalent  to  the  shortage  of  meat  and  meat  products  result- 
ing from  the  decrease  in  live  stock  will  be  made  while  the 
numbers  of  live  stock  are  being  brought  back  to  a  prewar 
basis.  The  inability  to  buy,  the  difficulty  of  obtaining 
credits,  and  the  fluctuating  rate  of  exchange  are  factors 
which  will  tend  to  limit  the  amount  of  food  to  be  purchased 
from  outside  sources  and  will  tend  to  stimulate  pFoduction 
at  home. 
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Horses  in  JJi  countries. 


Countrv. 


Bclpum 

Denmark 

Franco 

Germany 

Italy 

Norway 

Netherlands 

Sweden 

Switzerland 

United  Kingdom. 


10  countries  of  western  Europe, 
I>ecrease  in  numbers 


Australia 

Canada 

New  Zealand . 
United  States. 


1  other  countries 

Increase  in  numbers . 


14  countries. 
Gain 


Before  war. 


After  war. 


267,000 

567,000 

3,231,000 

3,.2?7,000 

956,000 

1<»,000 

334,000 

506,000 

144,000 

1,851,000 


170,000 

511,000 

2,283,000 

8,378^000 

803,000 

221,000 

362,000 

715,000 

120,000 

1,916,000 


ll,35c,a00  I      10,488,000 
867,000 


2,166,000 

2,506,000 

404,000 

20,962,000 


2,441,000 

3,609,000 

379,000 

21,534,000 


26,128,000  I      27,963,000 
1,«35.000 


37,483,000  I       3S, 451,000 
968,000 


age 


-36.  S 
-  ft.9 
-20.3 
+  4.7 
—16.0 
+21.4 
+  8.4 
+20.0 
—10.4 
+  S.5 


-  7.6 


+12.7 
+30.0 
-  6.2 
+  2.7 


+  7.0 


+  2.0 


By  Oeoboe  M.  Wabbzn, 
BydraaUc  Engineer,  Bureau  of  Publlo  Boad*. 

"TS  THE  CELLAR  DRY?"  is  one  of  the  first  qoestions 
■*■  people  ask  when  conEddering  the  purchase  of  a  home. 
Real  estate  dealers  say  that  a  good  cellar  adds  $500  to  the 
selling  price  of  an  average  dwelling.  Be  that  as  it  may,  a 
good,  dry  cellar  is  a  valuable  asset,  nor  can  its  true  value  be 
measured  in  dollars.  Rather,  its,  value  is  determined  by 
the  convenience,  comfort,  and  health  of  those  who  dwell 
in  the  home. 

It  is  well  known  that  dry  air  is  a  poor  conductor  of  heat 
or  cold  and  it  promotes  evaporation,  which  is  a  cooling 
process.  It  is  well  known  also  that  moisture  favors  decay, 
corrosion,  and  the  growth  of  many  forms  of  life  which  are 
objectionable  or  harmful  to  man.  For  these  roiisons  a  dry 
cellar  is  better  insulated  and  is  less  subject  to  outside  tem- 
perature changes  than  a  damp  cellar.  In  brief,  a  damp 
cellar  is  unfavorable  for  the  storage  of  fruits,  vegetables, 
and  foods,  is  destructive  of  sills,  floors,  pipes,  tools,  and 
utilities,  is  productive  of  unsanitary  conditions,  and  without 
much  doubt  aggravates  or  is  a  contributory  cause  of  certain 
well-known  ailments  of  man. 

NEW  SITES. 

As  it  is  better  to  a\oid  mistakes  than  to  correct  the  conse- 
quences, it  is  fitting  at  the  outset  to  speak  briefly  regarding 
selection  of  new  building  sites.  The  most  important  points 
to  be  observed  are  as  follows: 

(1)  The  site  should  be  moderately  elevated  so  that  a  fall 
in  at  least  one  direction  from  the  building  is  obtained.  Many 
prefer  a  "  perched  "  site  because  of  commanding  view,  better 


426      Yearbook  of  the  Department  of  Agriculture,  1919. 

movement  of  air,  greater  depth  to  ground  water  (that  is,  the 
surface  of  the  water  showing  in  a  well  or  pit  and  often  called 
the  water  table),  and  superior  surface  and  underground 
drainage.  Others  prefer  to  forego  some  of  these  advantages 
and  to  select  a  site  sheltered  from  strong  winds,  especially 
those  likely  to  bring  stormy  or  cold  weather. 

(2)  The  ground  should  be  so  open  and  porous  that  air 
and  water  are  admitted  readily,  as  for  example  sands, 
gravels,  or  soils  capable  of  good  cultivation.    The  vegeta- 
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1.  1. — Four  Classes  of  Groiinil  nml  (Jround  Water  Conditions. 

'   dlntn'OiDx   cumiirpht'tid    ihi'   causps   undcrlylne   upnrly   nil    damp   and 


tion  should  not  be  pi-ofu.se,  aii<l  the  soil  aud  subsoil  should 
be  clean,  that  is,  contain  little  or  no  organic  wastes  of  either 
animal  or  vegetable  origin. 

(3)  The  site  should  be  well  ami  deeply  drained.  During 
the  wet  season  of  the  year  the  ground  water  should  be  at 
least  10  feet  below  the  surface  of  the  ground,  and  a  depth 
of  15  feet  insures  still  better  aeration  and  ventilation  of  the 
ground.  As  to  the  distance  between  the  cellar  bottom  and 
the  ground  water,  much  depends  on  the  character  of  the  in- 
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tervening  earth  and  the  type  of  floor  used.     In  precisely  the 

same  way  that  oil  rises  in  a   lamp  wick  or  ink  spreads 

over  blotting  paper,  water  will  pass  through   '    o  minute 

spaces  or  pores  existing  in  all  kinds  of  coil  and  many 

varieties  of  solid  rock.    This  capillary  rise  in  coarse  sands 

and   gravels 

may  be  no  more 

than  2  or  3  feet, 

but    in    very 

fine  sands,  silts, 

and  clays  it 

may      range 

from    5    to    8 

feet. 

(4)  No  site 
should  be 
chosen  without 
first  determin- 
ing the  source 
of  the  domestic 

water   supply,  Fio.  2.— Unsatiafactory  Cellar  Wall. 

its  purity  and  SecUonal  view  o(  an  iSlnch  rabble  maaonty  ceUar 
abundance,  and  "^'  '*<'"*  !>■  Weati^h«aler  County.  N.  T.,  Kovember,  1910. 
n    .  .,         Kote  the  Joint  work,  the  overhanging  (ace.  sad  tlic  loose 

fixing  upon  the  ^baracter  of  the  backing  whprc  the  mason  stande.  The 
location       of       a     "'*^  slopes   sharply  towards  the  face  against  which  the 

-.  Li  1  i  i  tnaaon  la  standing.  In  eicavatlnE  tor  the  cellar,  the 
suitable  plot  of  earth  wai  cut  down  appro limately  to  the  slope  A-B. 
ground  in  which  ^*  '•'*  maeoarj  progressed,  loose  earth  was  thrown  In 
f"       .      .  tor  baeklng  nod  to  serve  as  n  footing  or  plattorm  for  the 

to  waste  sewage  mason.  Obrlansly.  mutA  aniiBed  atone  and  blta  of  mortar 
or  other  foul  '<"""•  ttiP'r  ""r  in'"  the  backing,  the  whole  forming  an 
J      -  excellent  medium  tor  the  paasage  of  surface  water  and 

drainage.  aoepage  to  and  through  the  cellar  wnl!. 

DAMP  AND  WET  CELLARS. 

STUDTING  THE  CAUSES. 

The  causes  of  damp  and  wet  cellars  group  naturally  into 
four  classes  represented  diagrammatically  in  figure  1. 

{a)  "VMiere  the  cellar  bottom  is  above  the  capillary  reach 
of  the  ground  water,  but,  because  of  faulty  walls,  backing, 
or  grading,  eaves  water,  melting  snow,  or  other  surface  drain- 
age passes  into  the  cellar.     (See  figs.  1  (a),  and  2  and  3.) 

{b)  Where  the  cellar  bottom  or  wails  are  within  reach  of 
capillary  water,  producing  merely  a  damp  cellar. 
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(c)  'WTiere  the  cellar  bottom  is  below  the  water  table,  but 
the  ground  slopes  so  that  the  water  table  may  be  lowered  by 
drainage, 

{d)  Where  the  cellar  bottom  is  helow  the  water  table  and 
a  drainage  outlet  can  not  be  secured, 

APPLYING  THE  REMEDIES. 

(a)  Where  a  cellar,  by  reason  of  poor  construction  and 
grading,  becomes  a  sump  or  basin  for  the  periodic  collection 
of     water     from 
eaves,     down 
spouts,    snow 
banks,   or  othra 
surface    sources, 
a  number  of  sim- 
ple remedies  are 
employed.   A 
surprisingly    e  f- 
fective     method, 
and  one  that  im- 
l>roves    the    ap- 
pearance    of 
every     low-set 
building,    is    to 
place    additional 
filling  against 
Fio.  a.— Insiile  Vaw  of  Wall  Shown  in  Fig.  2.     "^"^      nvtax     the 
Wsila  of  Ihlm'haractcr  abound  In  DBorlr  ci-ery  Htone-    Cellar   wall    and 
proiluclQg  IcH'ttUiy.     If  the  JoIdIs  on  both  fmes  are  wi'll     grade   doWn  tO  a 
pointed  and  If  tbc  pointing  la  kept  In  thorougb  repair,    s.„„.iK        „t,  _  -^ 
«uch  walls  may  M  fairly  m-oure  asnlust  rata  and  mice.    ''mOOUl        SUarp 
Against  tlio  Bi^arrblug  power  of  water  under  pressure,    slope    that    shall 
™  .  .m.U  p.j,l  .t  .j,r.™  ..l,r  .p  .  llltl,  ,,„.„,    „jt„„j     ,t     1j^ 
Ihej  are  of  Blight  avail.  ,  n      . 

S  or  10  feet 
from  the  wall.  After  seeding  with  a  good  lawn  grass  and 
raking,  the  surface  should  be  rolled  or  otherwise  firmed. 
Since  the  object  sought  is  the  quick  shedding  of  surface 
wjiter,  steepnes.s  of  the  gi-ading  is  very  important.  If  nec- 
essary to  grade  as  high  as  the  cellar  windows,  a  curved  or 
rectangular  well  or  hatchway  of  concrete  or  brick  should 
1)0  built  about  them.  Hinged  covers  for  closing  the  hatches 
during  heavy  rain  or  ?now  aliould  be  provided-     Handled  in 
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CELUR 


the  manner  described,  the  beneficial  effects  of  a  sharply- 
sloping,  well-sodded  zone  around  a  building  are  surprising. 
Another  method  frequently  used  is  to  lay  a  sloping  pave- 
ment, walk,  or  gutter  2  or  3  feet  in  width  and  composed  of 

Fig.  4. — Shedding  Water  from 
CeUar  WaUs. 

A  sloping  pavement  of  Portland 
cement  concrete  is  useful  for  shed- 
ding water  from   foundation   walls 
and  forms  a  convenient  walk.     A^ 
Well-tamped    cinders    (not    ashes), 
slag,  coarse  sand,  gravel,  or  stone 
foundation  thoroughly  wet  Just  be- 
fore   placing    concrete.      B,    Pave- 
ment; for  two-course  work  propor- 
tion     the      concrete    1 :  2^  :  5      or 
1:3:6;  use  sufficient  water  so  that  under  moder- 
ate tamping  it  shall  Just  flush  to  the  sunface ;  lay 
a  base  course  4  to  4i  inches  thick ;  follow  within 
15  minutes  with  a  one-half  to  three-fourths  inch 
coat  of  1 :  2  cement  mortar  worked  to  a  smooth 
hard  finish  with  steel  trowels. 

For  one-course  work  prepare  the  foundation  as 
above ;  proportion  the  concrete  as  rich  as  1:2:4; 
lay  a  course  4  to  4i  inches  thick ;  with  steel 
trowels,  promptly  work  the  surface  to  produce  a 
hard  nonabsorbent  finish.  C,  Wall  surface  abutting  the  pavement  to  be  cleaned, 
brushed,  roughened  with  a  stone  hammer  and.  Just  before  placing  the  concrete, 
thoroughly  wet  and  well  smeared  with  neat  cement  paste.  D,  Cove  or  fillet 
of  cement  mortar. 

Fig.  5. — Shedding  Water  from 
CeUar  Walls. 

A  sloping  pavement  of  bituminous 
concrete  for  shedding  water  from 
foundation  walls.  A,  Twelve-inch 
foundation  of  materials  similar  to 
those  specified  in  fig.  4.  B,  Four- 
Inch  pavement  of  bituminous  (best  <Ji 
quality  gas-works  coal-tar  refined  of 
light  oils  and  other  matters  affected 
by  atmospheric  influences  Is  speci- 
fied frequently)  concrete  put  down 
In  three  courses ;  first,  a  base  course  of  coarse 
gravel,  broken  stone,  or  slag  li  to  3  inches  in 
greatest  diameter,  partially  covered  with  hot  bi- 
tuminous composition,  spread  evenly,  well  tamped 
and  rolled  until  the  stone  ceases  to  creep  under 
the  roller;  second,  a  binder  course  of  screened 
gravel  or  broken  stone  not  exceeding  1  inch  in 
diameter,  heated  and  thoroughly  coated  aad  mixed 
with  hot  bituminous  composition,  and  the  mixture, 
while  still  warm  and  workable  with  rakes,  spread 
evenly  over  the  base  course,  and  compressed  and  rolled  into  the  base,  filling  the 
voids  and  producing  a  smooth  surface  and  a  total  depth  in  the  two  courses  of 
not  less  than  3  inches ;  third,  a  wearing  course  or  surfacing  of  clean  sand  or 
stone  dust  graded  from  very  fine  to  about  one-fourth  inch  in  diameter,  heated 
no  more  than  necessary  to  make  It  work  easily  when  mixed  with  bituminoiia 
composition,  and  the  mixture  while  still  hot  spread  in  a  1-inch  layer  on  the 
binder  course  and  thoroughly  compressed,  followed  by  a  sprinkling  of  fine  sand 
or  hydraulic  cement  well  rolled  in. 
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Portland  cement,  coal-tar,  or  other  bituminous  concrete. 
Such  protection  is  illustrated  in  figures  4,  5,  and  6,  the  gutter 
in  the  latter  figure  being  useful  for  conducting  surface  water 
along  a  cellar  wall. 

Where  no  use  is  made  of  the  rain  water,  it  is  always  de- 
sirable to  connect  the  down  spouts  with  dry  wells  located  15 
or  more  feet  from  the  building  or  to  pipe  to  a  suitable  sur- 
face outlet.    Figure  7  shows  the  use  of  a  dry  well.    In  many 
cases  it  is  possible  to  obviate  the  difficulty  even  more  simply. 
Figure   8  shows  the  well- 
graded  grounds  at  a  New 
York   house,    but    unfortu- 
nately   after    heavy    raina 
water  worked  into  the  cellar. 
The    trouble    was    readily 
traced  to  one  of  the  down 
spouts,  which  curiously  waa 
on   the   lower   side   of   the 
house  where  the  slope  away 
was  excellent.    (Bear  rig^it- 
hand  cornsr.) 

The  trouble  was  removed 
entirely  by  laying  a  small 
half-round  concrete  gutter 
about  6  feet  long,  as  shown 
in  figures  9  and  10.     Tia 

ofTta7;aTnB"m«r.;.'^o^.X^"ed"alnn  f»°>«  «»d  «**«"  '^  SeCUTed 
cellar   wall,   n    i-oDcrate   gutter   ol   the    Dy  laying  on  the  SUrfaCO  of 

8m™th"!op.  onfall  orone-clgt.h^l.cb  *•'»  g'^""'i  ^  Tl-shaped 
or   more    for    pii.;li    foot   of    length    Will     trOUgll    or    glitter    of    WOOd, 

[irovr.  or  Birrtce.  brick,  or  stone,  a  piece  of 

galvanizcd-iron  pipe,  or  a  few  lengths  of  vitrified  channel  pipe. 
The  reader  will  notice  that  the  purpose  of  all  these  meas- 
ures is  to  thi-ow  surface  water  away  from  the  cellar  wall 
quickly.  Where  this  can  be  <loiie  the  chances  aie  good  that 
the  water  will  sink  to  the  great  reservoir  of  ground  water 
before  it  can  spread  laterally  to  tlie  cellar.  As  betwerai  die 
vertical  movement  and  the  horizontal  movement  of  perco- 
lating water,  the  former,  especially  in  |mhoiih  soils,  is  likely 
to  be  much  the  more  rapid.     For  example,  water  applied  at 
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the  surface  of  a  very  dry  undisturbed  sandy  soil  penetrated 
to  a  depth  of  6  feet  in  24  hours,  but  the  lateral  movement 
was  only  about  2  feet. 


DAMP-PBOOFING. 


(&)  Where  the  bottom  or  the  walls  of 
a  cellar  are  within  reach  of  capillary 
water  only,  dampness,  not  standing 
water,  is  the  consequent  effect.  None  of 
the  methods  heretofore  described  nor 
drainage  is  of  use.  Capillary  water  may 
be  intercepted  in  one  of  two  different 
ways ;  namely,  by  introducing  plenty  of 
free  air  space  or  by  damp-proofing  the 
floors  and  walls.  Figure  11  shows  two 
methods  in  common  use  for  keeping 
capillary  water  away  from  cellar  floors. 
If  it  be  desired  to  omit  the  stone  insula- 
tion shown  in  the  upper  cut  of  figure  11 
and  lay  the  concrete  directly  on  the 
ground,  a  richer  mixture  should  be  used 
and  the  thickness  may  be  increased  an 
inch.  A  5-inch  floor  of  concrete  mixed 
1:2:3,  or  even  a  little  leaner,  and  put 


Fig.  7.— How  to  Waste  Roof  Water. 

Showing  use  of  a  dry  well  or  an  abaDdoned  well  in 
which  to  waste  roof  water.  A,  Dry  well ;  locate  15  or 
more  feet  from  the  cellar  and  on  lower  ground ;  carry 
excavation  to  a  porous  stratum,  preferably  one  lower 
than  the  cellar  bottom ;  curb  excavation  with  field  stone, 
rubble,  or  brick  laid  without  mortar ;  cover  the  curb  with 
a  concrete  slab,  covering  stone,  or  heavy  cross  planking  1  foot  below  the 
surface  of  the  ground ;  sometimes  an  excavation  is  merely  filled  with  coarse 
gravel,  bowlders,  broken  stone,  brick,  slag,  or  other  similar  waste  materials. 
B,  Four-inch  drain  tile  or  vitrified  sewer  pipe,  closed  Joints,  laid  about  2  feet 
below  the  ground  surface.  C,  Concrete  bedding  to  hold  elbow  in  place.  D, 
Short  piece  of  4-inch  cast-iron  pipe.     E,  Bain  conductor  or  down  spout. 
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down  in  workmanlike  manner  with  the  top  trowelwl  to  a 
hard  glassy  surface,  is  practically  impervious  to  moisture 
and  will  even  withstand  small  pressures  of  water. 

"WHiere  it  is  desired  to  re<hice  or  prevent  damjuiess  in  ex- 
isting stone,  brick,  or  concrete  walls  and  floors,  or  to  she<l 
water  down  the  walls,  the  simplest  method  is  to  apply  two 
coats  of  some  specially  pi'epared  damp-proofing  paint.     As 


Fio.  8. — WhfFe  R<H>f  Wiitfr  Workpil  into  the  Cellar. 

Wi'U  eradvd  ETOunda  (hat  Kvcmingl}'  nould  Hbud  wntcr  like  o  pollrcmtu'ii 
holmct.  NeTiTlhcless,  rain  water  worked  Into  the  cellar,  Ihi-  cause  being  ■ 
down  apont  Ibat  discharged  on  the  sartaci'  ut  tbu  rear  rlKht-hund  eornpr  of 
the  houac,  CarluuBlr.  the  trouble  occurred  on  Ibc  down  hill  utile  of  the 
Iiousc,  whore  lhi>  slope  unay  n';iB  excellent,  ilcthod  of  rctnuvlug  the  tronbto 
U  (old  In  tlfiH.  a  and  10. 

in  all  painting  operations,  tho  surface  to  1h'  treated  should 
be  thoroughly  clean  and  dry  and  the  paint  l)e  brushed  into 
all  i>oios,  huir  cracks,  and  inequalities,  leaving  a  smooth  con- 
tinuons  coating  throughout.  One  galkin  of  concrete  paint 
will  double-cover  fiom  .^0  to  \-27>  squaiv  feet  of  masonry  sur- 
face, depending  on  its  roiiphnew  and  ])orosity.  For  cellar 
interior  work,  white  ivalls  and  light  gi-r.y  enamel  on  the 
floor  give  a  neat,  pleasing  cflTect.  T'^ndor  ordinary  wear  and 
use  II  floor  so  treated  does  not  lK>como  gritty;  a  broom  or 
mop  works  on  it  without  '"drag."  and  hence  the  labor  of 
cleaning  or  washing  is  much  lightened. 
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"Where  a  painted  floor  is  subject  to  heavy  or  continual 
wear  some  sort  of  protective  coating  is  necessary,  A  thick 
plastering  of  richly  mixed,  smooth-troweled  Portland  cement 
mortar  frequently  is  used  for  this  purpose.  Similar  treat- 
ment of  the  outside  of  walls,  both  above  and  below  the 
ground  surface,  is  a  great  aid  in  protecting  the  damp- 
proofing  coating,  and  preventing  flaking  and  peeling.  Figure 


Fic.  0.— How  to  heatl  Koof  Water  Away  from  the  House. 

Bamemade,  balt-rauad  concrete  gatlcr  abODt  8  incbcs  wide  and  6  feet  loog. 
The  edges  next  tbe  grass  are  about  2  Inchcn  tbick  and  the  waterway  beneath 
the  down  apaut  la  widened  to  resemble  a  sbatEow  platter.  A  kennel  U  at  the 
right  ot  tbe  dona  spout  and  at  the  left  a  2-foot  rule  leana  against  the  cellar 

12  shows  the  application  of  a  heavy,  penetrating  bituminous 
damp-proofing  paint  to  a  brick  wall  and  the  subsequently 
applied  plaster  coat.  . 

Figure  13  shows  the  use  of  a  large  brush  in  applying 
heavy-bodied  bituminous  or  asphaltic  coatings  to  the  outside 
of  cellar  walls.  A  further  development  of  the  process  is 
shown  in  figure  14.  Here  a  priming  and  bonding  coat  of 
liquid  bitumen,  mixed  with  a  strong  penetrating  solvent,  is 
being  applied  cold  with  a  brush,  and  after  the  primer  is 
dry,  a  heavy  tough  bitumen  compound  is  swabbed  on  hot 

154887-— VBK  1919—28  1 29 1 


434      Ycarhook  of  the  Department  of  Agriculture,  1919. 

witli  a  roofing  mop.  This  method  is  used  extensively,  not 
only  to  prevent  tlie  absorption  of  moisture,  but  to  shed  seep- 
age down  walls.  For  use  imtler  moderate  temperature  con- 
ditions a  primer  of  creosote  oil  may  be  used,  followed  by  a 
coating  of  coal-tar  pitch  applied  with  a  mop. 

Where  the  use  of  damp-proofing  paints  and  coatings  is 
contemplated,  one  should  get  full  directions  and  specifica- 


FiG.  10.— Looking  Across  the  Gutter  Shown  In  Fig.  9. 

Xote  thnt  thE  culttr  ix  almost  Bu»h  with  Ib«  ground  burlai^p,  nod  hence  la 
Blight  olistruclloD  to  the  (oot  or  to  a  lava  mower.  The  ha),  wllh  n  foot  nile 
loaning  ngiilnnt  It,  is  about  mlitwaj  of  the  longtb  of  the  gutter. 

lions  from  a  reliable  manufacturer  wliose  materials  are  to 
be  employed.  Other  methods  of  damp-proofing  are  dis- 
cussed later  under  waterproofing. 

(r)  Where  a  cellar  bottom  is  below  the  wafer  (able  and  a 
drainage  outlet  can  be  obtained  within  reasonable  distance, 
a  drain  should  always  be  constructed  for  i-emoval  of  the 
ground  water  at  least  as  low  as  the  bottom  of  foundation 
walls  and  the  under  side  of  flooi-s.  This  is  a  wise  precaution, 
even  where  .special  wiitcrproofing  measures  ate  to  be  em- 
Ijloyed. 

Figure  15  shows  a  4-inch  tile  drain  laid  G  inches  below 
and  outside  of  a  cellar  wall.     The  pipe  should  be  sound, 
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hard-burned,  or  vitrified  drain  tile  or  ordinary  sewev  pipe 
with  socket  joints.  Nothing  smaller  than  4-inch  should  be 
laid.  The  grade  or  fall  should  be  smooth,  and  to  guard 
against  settlement  of  clay,  silt,  or  mud  within  the  pipe  it 
Bhoold  be  as  great  as  possible.  If  it  is  certain  that  only 
clear  water  will  enter  the  pipe  the  grade  may  be  as  fiat  as 
3  inches  in  100  feet.    Each  pipe  should  be  carefully  bedded 


Ca^RSe.  BROKEN  STONE  OR  XREENED  GRAVEL 


Fio.  11.— Air-Fit Ie<l  Space  under  Celiar  Floors  Rwluces  Dampness. 

Two  methods  of  Inlwceptlng  capUlary  water  and  reducing  dampneBB.  Id 
botb  the  eBSontiHl  priDClple  Is  that  ot  an  abandaace  oC  alc-flUed  apace.  Tbe 
voodeD  Qoor  Is  open  to  the  objection  that  It  la  not  permanont  and  offen 
refuge  for  rata  and  vermin, 

its  full  length  so  as  to  avoid  uneven  loading  and  the  liability 
to  breakage.  The  joints  should  be  kept  open  about  the 
thickness  of  a  knife  blade  and  to  prevent  entrance  of  loose 
earth  should  be  encircled  with  strips  of  burlap  or  other 
similar  inaterial  about  6  inches  wide  and  15  inches  long. 
That  the  burlap  may  not  be  dislodged  it  should  be  wired 
or  tied  on  with  two  pieces  of  string,  one  on  each  side  of 
the  joint.  Snniotinios  strips  of  tarred  paper  or  specially 
constructed  etirthcnware  gutter  and  cap  pieces  are  used  for 
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protecting  the  joints.  The  pipe  should  be  surrounded  and 
protected  with  fine  clean  screened  gravel  or  broken  stone, 
after  which  similar  but  coarser  material,  say,  one-half  inch 
to  1-inch  size,  should  be  used  to  cover  the  top  of  the  pipe 
to  a  depth  of  a  foot.  Over  the  top  of  the  broken  stone  it  is 
well  to  spread  burlap  or  bagging  to  prevent  fine  material 
falling  or  washing  down  into  tlie  stone.  Sods,  grass  side 
down,  hay,  straw,  cornstalks,  or  brush  may  be  used  for  this 


iG.  12. — Damp-Pi'iioflns  Taint  and  Plas 


Application    of    a    heavy,    penetrating, 

palDt  to  a  brick  wall.     Tbe  plaster  coat  1 

;a  trowelrd  dlcectlj  on  the  painted 

surface,  ihus  protccllog  tbe  pnlnt  and  prt' 

L-fntliig  flnUIng  and  peeling. 

purpose  with  fair  success.  Where  a  building  is  located  on 
a  hillside  and  the  soil  against  the  cellar  wall  is  likely  to  be 
saturated,  the  coarse  stone  filling  should  be  brought  up  to 
near  the  surface  of  the  ground  and  the  top  soil  be  placed, 
graded,  and  seeded  in  the  usual  way.  A  belt  that  not  only 
collects  ground  water  but  effectually  intercepts  both  seepage 
and  capillary  water  is  thus  ])laced  iirountl  the  cellar  or  on 
those  sides  whence  the  flow  conies.  If  the  site  of  the  cellar  is 
very  soft  or  springy  two  or  three  parallel  branch  drains 
should  be  laid  beneath  the  cellar  floor. 
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Figure  16  shows  how  a  man  in  Maryland  made  use  of  the 
house  sewer  for  lowering  the  ground  water  beneath  his  cel- 
lar. Usually  it  is  not  permissible  to  discharge  ground  water 
into  a  sanitary  sewer,  but  circumstances  may  make  it  ad- 
visable. 

Figure  17  shows  a  type  of  drain  that  should  not  be  used. 
It  is  located  about  6  inches  inside  the  cellar  wall  and  drain- 
age is  conducted  to 
a  low  point  in  the 
cellar  and  thence 
through  the  wall  to 
an  outlet.  Brains 
of  this  kind  prevent 
submergence  of  the 
cellar  floor,  but  do 
not  prcTent  exces- 
sivedampness.  The 
writer  has  seen  in 
high  mountainous 
locations  and  in  the 
dry  season  of  the 
year,  cellars  having 
good  concrete  floors, 
but  drained  in  the 
manner  just  de- 
scribed, so  wet  that 
drops  of  water 
hung  from  the  floor 

beams- and  hanging     ^"''  13.— Bituminous  or  Asphaltlc  Coating, 
shelves,  when  nunc-         ^'^  °'  "  ""■««  Irasli  l"  applying  heavy-bodied 
t         1       -iL        I     -r        Wlumlnous  or  aspballic  costlne*  to  the  ontBldc  of 
turea    with   a    knilO,     ™iinr  walla.      Somellmcs  the  coatlDg  falls  to  take 
exuded  water  freelv      ''°'^  ""''  later  Baiee  oS  or  cornea  oIT  in  patches. 
'  '     Thb  is  due  to  chilling  and  solldlfrtog  of  the  ram- 
poo  Dd     nbcQ     broaght     In     com  art     with    a    cold 
WATKRPROOFINO.  masonry   Burface.       It   ia   yery   Important  that  the 

penelration  be  deep,  the  adhesion  be  complete,  and 

■  (d)  Where  a  eel-  ,^Xo~;l,^'TerrtC™Tt/^«''ndvi^bi"  ""' 
lar  bottom  is  below 

the  water  table  and  a  drainage  outlet  can  not  he  secured, 
waterpi-oof  construction  is  required.  Successful  waterproof- 
ing is  a  man's  job,  and  calls  for  all  the  ingenuity  the  house- 
holder can  exercise  or  command.    A  cellar  may  be  water- 
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tight  to-day  and  leak  badly  1  joar  or  10  years  hence.  A 
volume  could  be  written  on  the  subject,  but  this  paper  will 
merely  discuss  a  few  of  the  most  important  points. 

Two  principal  methods  of  waterproofing  are  in  use, 
namely,  the  integral  and  the  membrane.  In  the  integral 
method  mixtures  or  componnds  containing  some  SUch  sub- 
stance as  clay,  hydrated  lime,  sodium  silicate,  soda,  lye, 
alum,  paraffin,  wax,  soap,  or  oil  are  incorporated  in  the  con- 


Fio.  14.— Damit-I'rooflng  the  Outside  of  a  Cellar  WalL 

On  (hp  l*ft.  nppHcatlon  of  a  ppnetrotlng,  Mtuminous.  prEmhiB  and  bondlns 
coat  cold  U'ltb  a  Lrush.  Alter  the  primer  U  set  ani  drf,  a  bltamlnous  com- 
I>auD<I  I»  mcltccl  In  large  kettles  and  la  swabbed  on  hot  nitb  a  rooQug  mop  SB 
shown  on  tbc  right.  The  muting  Khould  ho  Ihl.k,  tough,  jiml  somcwhBt 
elastlL'  and  yielding. 

Crete  or  mortar  during  the  mixing.  In  the  membrane 
method  a  specially  prepared  felt,  cotton  drilling,  or  other 
approved  fabric  is  put  down  in  overlapping  layers,  coated 
and  cemented  together  with  hot  coal-tar  pitch  or  other  bi- 
tuminous compound,  the  whole  forming,  or  intended  to  form, 
\-irtually  a  water-tight  box  in  which  the  masonry  is  set. 

IxTKcitAL  AIk-i'iior. — Some  of  the  preparations  used  in  the 
integral  method  of  waterproofing  depend  on  the  void-filling 
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action  of  their  finely  divided  particles,  but  others  naturally 
repel  water  in  the  same  manner  that  neatVfoot  oil  turns 
water  from  a  boot.    Some  of  the  preparations  in  the  form  of 


Fig,  15. — How  to  Dratn  n  Cellar  Site. 

FouT-lDih  tlte  drain  laid  on  straJght  lines  and  smootb  STBdei  about  lO 
Inches  outBldE  or  tbe  foUDdatiou  and  e  Inches  below  Its  bottom.  BeBlllDK  (he 
trench  with  coarse  material  to  tbe  loam  fllline  placea  a  belt  abont  Ibe  cellar 
thai    ellectualli'     removea    ground    waler    and    Inlprcepls    both    sMpaec    and 

a  whitish  powder  are  mixed  dry  with  the  cement,  and  others 
in  paste  or  liquid  form  are  added  to  the  water.  The  investi- 
gations of  the  Bureau  of  Public  Roads  have  shown  that 
petroleum  residuum  possessing  certain  characteristics   (the 
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specifications  allow  paraffin  base  and  mixed  base  oils  but  do 
not  allow  highly  asphaltic  oils)  can  be  used  successfully  for 
both  damp-proofing  and  waterproofing  under  light  pressures. 
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HOUSE     I 


Fig.  16. — Draining  through  House  Sewer — Rarely  Advisable. 

Making  use  of  an  existing  house  sewer  for  lowering  the  ground  water 
beneath  a  cellar.  A  hole  sufficiently  large  to  take  a  li-inch  wrought  iron  pipe 
was  drilled  in  the  4-inch  cast-iron  house  sewer  and  a  homemade  trap  and 
outlet  consisting  of  a  return  bend  and  2  short  pieces  of  IJ-inch  pipe  wore 
installed  as  shown  in  a  sump  18  inches  square  and  20  inches  deep.  Ground 
water  enters  the  sump  throu^  two  lines  of  3-inch  drain  tile  and  the  open- 
Joint  brick  work  composing  all  four  sides  of  tbe  upper  portion  of  the  sump. 
Below  the  brick  work  the  sump  is  made  of  concrete  and  is  water-tight  thus 
securing  seal  against  the  emission  of  foul  air  from  the  sewer.  Use  of  a 
sanitary  sewer  for  the  removal  of  ground  water  is  rarely  advisable.  Such 
sewers  are  seldom  designed  to  handle  ground  water  and  other  objections  relate 
to  the  liability  of  sewage  backing  up  into  the  cellar  and  leakage  or  evaporation 
destroying  the  water  seal  in  the  sump.  If  employed,  the  method  should  be 
considered  for  temporary  use  only,  and  the  certainty  of  the  water  seal 
should  be  proved  by  frequent  inspection. 

and  the  subject  is  concisely  treated  in  Department  Bulletin 
230, "  Oil-Mixed  Portland  Cement  Concrete,"  copies  of  which 
may  be  had  upon  request. 

Probably  no  one  knows  which  of  the  many  preparations 
is  the  best.     With  the  successes  are  many  failures,  caused 
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in  part  by  inherent  weakness  of  the  method  and  in  part  by 
faulty  workmanship  in  mixing  and  placing  the  concrete. 
Much  of  the  trouble  comes  at  construction  joints  and  at 
cracks  caused  by  settlement,  shrinkage,  temperature  changes, 
and  other  agencies.  At  these  points  integral  waterproofing 
fails.  But  where,  as  so  frequently  happens,  a  lean,  raw 
concrete  is  carelessly  placed,  perhaps  in  the  expectation  that 
water  under  pressure  -from  beneath  or  the  back  can  be 
"  smothered,"  failure  is  certain,  nor  can  such  failures  be  at- 
tributed to  the  integral  method. 

The  fact  needs  to  be  strongly  impressed  that  no  water- 
proofing preparation  can  make  amends  for  a  concrete  that 
is  not  dense  and  uniform  throughout;  that  is,  honeycombed 
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or  containing  pockets  of  stone,  sand,  water,  or  air.  Con- 
crete to  be  dense  and  impervious  requires  first-class  mate- 
rials and  workmanship,  and  in  so  far  as  these  are  employed 
the  need  of  special  waterproofing  mixtures  and  compounds  is 
lessened.  Indeed,  assuming  Uutt  cement,  sand,  and  stone 
are  so  graded  and  combined  with  water  as  to  produce  a  con- 
crete of  maximum  density,  the  principal  effect  of  certain  sub- 
stances used  for  waterproofing  may  be  mere  increase  of  the 
volume,  an  effect  that  would  be  produced  by  introducing 
almost  any  foreign  substance. 

Water-tight  concrete. — The  following  directions  will  be 
found  of  great  practical  value  in  building  water-tight  con- 
crete floors  and  walls. 

Start  the  work  in  mild  weather  and  during  the  dryest 
season  of  the  year,  when  the  ground  water  is  the  lowest.  If 
necessary  in  order  to  eliminate  all  hydrostatic  pressure 
1M88T— so 2 
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against  newly  placed  concrete,  a  sump  or  hole  must  be  sunk 
at  one  comer  of  the  cellar  excavation  and  the  ground  water 
be  lowered  by  pumping. 

Use  a  recent  shipment  of  Portland  cement  of  established 
reputation. 

Use  clean  sand — that  is,  such  as  contains  little  or  no  clay, 
silt,  loam,  or  vegetable  matter.  Where  bank,  pit,  beach,  or 
river-bottom  sand  is  not  available,  a  suitable  sand  is  often 
obtained  by  use  of  a  gravel  screen.  The  best  type  of 
screen  has  longitudinal  wires  spaced  about  J  inch  on  centers, 
with  horizontal  wires  4  to  6  inches  apart  to  act  as  stiffeners. 
If  such  a  screen  is  not  available  the  ordinary  J-inch  square 
mesh  will  answer.  The  size  of  the  sand  grains  should  grade 
from  coarse  (say  \  inch)  to  very  fine,  but  with  a  goodly 
proportion  of  fine. 

Use  clean  screened  gravel  or  broken  stone,  the  pieces  vary- 
ing from  i  to  IJ  inches  in  diameter.  Screened  gravel  is 
preferable  to  broken  stone,  as  from  its  rounded  nature  it 
is  more  workable  and  is  more  easily  settled  into  place  in 
the  forms.  As  to  the  maximum  size  of  the  stone,  the  prac- 
tices followed  in  building  concrete  standpipes,  barges,  and 
ships,  all  thin-walled  structures  where  water-tightness  is 
vital,  are  illuminating.  In  these  w^orks  the  practice  has  been 
to  use  small-size  stone  and  very  rich  mixtures.  For  example, 
the  Emergency  Fleet  Corporation  has  used,  as  the  stone  con- 
stituent, §-inch  washed  gravel  mixed  with  50  per  cent  coarse 
washed  grit,  the  concrete  being  proportioned  1  volume 
cement,  §  volume  sand,  and  IJ  volumes  of  the  mixed  gravel. 
In  other  vessels  a  burnt  shale-clay  crushed  to  \  and  \  inch 
sizes  proved  acceptable  and,  furthermore,  when  used  in  pro- 
portions to  give  a  1 : 2  concrete  (1  of  cement  to  2  of  sand  and 
gravel  combined)  resulted  in  a  product  weighing  118  pounds 
or  less  per  cubic  foot  instead  of  the  usual  weight  of  about 
150  pounds.  In  barge  construction,  broken  stone  sizing  up 
to  f-inch  diameter  and  mixed  in  the  proportions  1:1:2 
has  given  satisfaction.  In  standpipe  construction  use  of 
somewhat  larger  stone  has  usually  been  permitted,  but  in- 
variably the  mix  has  been  rich,  say,  1 : 1 : 2  or  1 : 1 J :  3.  Never 
use  bank-run  gravel,  as  the  proportions  of  sand  and  gravel 
are  unknown. 
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Having  at  hand  good  cement,  clean  water,  clean  sand  that 
grades  from  very  fine  to  \  inch,  and  clean  gravel  that  grades 
from  i  to  li  inches,  the  work  of  mixing  and  placing  the 
concrete  may  be  begun.  Hand  mixing  is  customary  on  small 
jobs.  For  this  purpose  a  level,  practically  water-tight  plat- 
form or  mixing  board,  and  two  bottomless  boxes  or  frames 
for  measurement  of  the  sand  and  gravel  are  necessary.  Con- 
crete, proportioned  1  volume  cement,  2  volumes  sand,  and  3 
volumes  stone  (usually  written  1:2:3)  is  recommended. 
Though  this  is  not  as  rich  as  is  used  in  the  ship  work  pre- 
viously mentioned,  it  provides  an  abundance  of  good  mortar, 
something  that  is  vital  in  the  elimination  of  void  spaces  and 


rxc  doif^as 


ST0NE.MEA6URIN6  FRAME 


rxe' DOARDS, 


3AND  MEASURING  FRAME 


rx2'  BRACES 
AND  CLEATS 


Fug.  18. — Sand  and  Stone  Measuring  Frames  or  Bottomless  Boxes. 

The    dimensions    shown    are   for    half -barrel    (2-bag)    batches    mixed    in    the 
proportions  1:2:3  (1  volnme  cement,  2  volumes  sand,  3  volumes  stone). 

in  securing  water-tightness.  If  the  concrete  is  to  be  mixed 
in  half-barrel  (2  bags)  batches,  a  suitable  size  of  platform  is 
10  feet  square.  There  should  be  sufficient  supporting  pieces 
or  battens  to  prevent  sag  of  the  boards,  and  a  strip  may  be 
nailed  along  the  outside  edges  to  prevent  loss  of  liquid  ce- 
ment. A  half-barrel,  or  2  bags,  of  cement  contains  approxi- 
mately 2  cubic  feet.  Hence,  to  obtain  the  proportions  1:2:3, 
the  sand  and  stone  measuring  frames  must  contain,  re- 
spectively, 4  cubic  feet  and  6  cubic  feet.  Square-edge  boards 
1  inch  thick  and  6  inches  wide  may  be  used  conveniently 
for  making  the  frames  as  dimensioned  in  figure  18.  Never 
guess  at  the  proper  quantities  of  cement,  sand,  and  stone, 
and  never  use  the  inaccurate  method  of  measuring  by  shovel- 
fuls or  by  wheelbarrow  loads. 

Place  the  two  frames  with  their  long  sides  parallel  and 
about  2  feet  apart  on  the  platform.     Fill  the  smaller  frame 
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with  sand  and  the  larger  with  stone  previously  drenched, 
both  level  full.  Lift  oflF  both  frames.  Empty  the  half  bar- 
rel or  two  bags  of  cement  over  the  sand  and  spread  it  evenly 
with  a  garden  rake  or  mortar  hoe.  Thoroughly  mix  the 
dry  sand  and  cement.  Starting  at  opposite  ends  of  the 
pile  and  working  toward  each  other,  two  men  with  square- 
end  shovels  should  turn  the  sand  and  cement  from  the 
bottom  upward.  In  turning  the  shovel  the  materials  should 
be  shaken  off  the  end  and  sides  of  the  shovel  so  that  they 
mix  in  falling.  Continue  this  process  till  the  mixture  is  of 
uniform  color  throughout.  Mound  the  mixture  slightly  and 
with  a  mortar  hoe  make  a  craterlike  opening  in  the  top. 
Add  water  and  stir  with  a  mortar  hoe  until  a  soft,  plastic, 
imiformly  mixed  mortar  is  obtained.  Spread  the  mortar 
evenly  over  the  wet  stone.  With  square-end  shovels  turn 
the  stone  and  mortar  in  much  the  same  manner  as  the  cement 
and  sand  were  turned,  except  that  instead  of  shaking  the 
mixture  off  the  shovel  the  whole  shovel  load  should  be  turned 
over  the  side  with  a  backward  sweeping  motion  toward  the 
shoveler.  The  mass  should  be  turned  back  and  be  returned, 
adding  small  quantities  of  water  as  may  be  needed  until 
every  stone  appears  to  be  well  coated  with  mortar  and  the 
whole  mass  is  uniformly  mixed  throughout.  The  mixing 
can  not  be  slighted. 

The  water  used  in  mixing  gives  concrete  its  consistency 
and  makes  it  workable.  The  quantity  used  has  a  very  im- 
portant bearing  on  the  water-tightness  of  the  finished  work. 
If  the  mix  is  too  dry  the  concrete  will  be  porous  and  ragged; 
if  too  wet  the  gluelike  action  of  the  cement  is  weakened  and 
the  mortar  and  stones  tend  to  separate,  leaving  stone  pockets 
through  the  mass  and  causing  poor  distribution  of  the  ce- 
menting or  bonding  constituent.  For  example,  an  excess 
of  paste  (cement  and  water)  on  the  top  of  newly-placed  con- 
crete means  that  some  adjacent  portion  of  the  mass  is  just 
that  much  poorer  in  its  bonding  constituent.  What  is 
wanted  is  a  consistency  that  will  permit  a  sluggish  flow  to 
all  parts  of  the  form  and  when  the  concrete  has  been  settled 
by  a  reasonable  amount  of  spading  and  tamping  there  should 
be  a  small  even  flush  over  the  entire  surface. 

If  it  is  desired  to  mix  barrel,  or  4-bag,  batches  make  the 
platform  larger  and  double  the  capacity  of  the  sand  and 
stone-measuring  frames,  or  use  those  shown  in  figure  18 


Securing  a  Dry  Cellar.  445 

twice.  For  1  cubic  yard  of  rammed  concrete  there  will  be 
required  about  If  barrels  of  cement,  ^  cubic  yard  of  sand, 
and  f  of  a  cubic  yard  of  stone.  The  volume  of  rammed  con- 
crete from  1  barrel  (4  cubic  feet)  of  cement,  8  cubic  feet  of 
sand,  and  12  cubic  feet  of  stone  (40  per  cent  voids)  will  be 
about  16.2  cubic  feet. 

As  soon  as  mixed,  pour  the  concrete  and  continue  the 
operations  without  stopping  till  all  work  below  the  water 
Ihie  is  completed.  During  the  pouring  the  forms  should  be 
tapped  constantly  with  wooden  mallets  to  release  air  bub- 
bles. At  corners  and  against  the  faces  of  forms  special  care 
is  required.  Working  a  spade  or  flattened  shovel  up  and 
down  along  the  forms  pushes  the  stone  back  slightly  and 
allows  the  grout  (liquid  cement)  to  flow  against  the  face, 
leaving  the  surface  smooth.  In  narrow  places  a  piece  of  2 
by  3  inch  scantling,  with  the  upper  portion  roimded  so  that 
it  may  be  grasped  readily,  makes  a  cheap  and  useful  tool  for 
puddling,  joggling,  or  tamping.  Do  not  ram  or  tamp  so 
much  that  the  stones  are  wedged  together  at  the  bottom  and 
much  of  the  finer  material  is  forced  to  the  top.  If  possible 
pour  at  one  time  all  of  the  concrete  necessary  to  fill  the  form, 
so  that  no  portion  sets  before  fresh  concrete  has  been  laid  on 
top  of  it.  Where  new  work  joins  old  work,  and  in  joints 
between  two  days'  work,  the  bond  requires  especial  attention. 
The  old  surface  must  be  cleaned  of  all  dirt  and  mortar  down 
to  the  stone,  and  the  surface  soaked  with  water.  Smooth  sur- 
faces must  be  roughened.  The  joint  should  then  be  given  a 
one-eighth-inch  coating  of  neat  cement  paste  and  the  new 
concrete  be  placed  immediately. 

After  concrete  has  been  placed  it  always  should  be  pro- 
tected from  sunlight,  frost,  strong  winds  and  excessive  heat, 
any  of  which  would  rob  it  of  its  moisture.  It  is  equally 
important  that  it  be  not  exposed  to  water  in  motion  or  under 
pressure  till  it  has  hardened  sufficiently  to  prevent  washing 
awav  the  mortar.  After  concrete  is  sufficientlv  firm  to  re- 
move  the  forms,  keep  it  wet  continually  for  10  days  or  more. 
This  means  thorough  saturation  or  submergence,  not  an  occa- 
sional sprinkling. 

The  upward  \tater  pressure  <m  concrete  floors  must  be 
considered  and  a  sufficient  amount  of  steel  reinforcement  in 
the  form  of  rods,  bars,  heavy  wire  netting,  or  old  rails  be 
embedded  to  resist  upheaval* 
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Plaster  coats, — Plaster  coats  on  old  work  rarely  are  Suc- 
cessful because  of  poor  bonding,  scaling  oflf,  and  formation  of 
contraction  cracks.  Such  work  should  be  done  when  the  con- 
crete is  green,  and  skilled  workmen  should  be  employed. 
Plastering  the  back  of  a  wall  is  more  eflFective  than  plastering 
the  face.    In  any  event  before  attempting  to  apply  a  plaster 

coat  the  old  work  should 
be  scrubbed  clean  and 
should  be  made  thoroughly 
wet.  The  bond  between 
the  old  and  new  work  will 
be  improved  if  the  old  sur- 
face be  roughened  with  a 
stone  hammer.  A  wash 
composed  of  1  part  of  hy- 
drochloric acid  and  5  parts 
of  water  may  be  used  to 
clean  the  surface.  This 
will  dissolve  some  of  the 
cement  from  the  old  work, 
leaving  the  aggregate  ex- 
posed. The  acid  solution 
should  be  left  on  not 
longer  than  half  an  hour, 
when  it  should  be  removed 
completely  with  clean  wa- 
ter. The  surface  then  should  be  brushed  with  a  wire  or  stiff 
scrubbing  brush  to  remove  any  particles  of  sand  that  may 
have  become  loosened  because  of  the  dissolving  of  the  cement. 
To  strengthen  the  bond  it  will  be  well  to  apply  a  wash 
of  grout,  made  by  mixing  cement  with  water  to  the  consist- 
ency of  cream.  All  large  holes  or  openings  must  be  filled 
with  cement  mortar.  A  plaster  coat  composed  of  1  part  of 
Portland  cement  and  1  or  2  parts  of  sand  may  then  be  ap- 
plied. Oil  or  other  waterproofing  compound  may  be  in- 
corporated with  the  mortar,  and  if  applied  in  two  coats  to 
a  total  thickness  of  1  inch  and  both  coats  thoroughly 
troweled,  the  results  may  be  fairly  satisfactory.  The  new 
surface  should  be  kept  wet  for  at  least  jf  week.  Leaks  at 
Y)\n  holes  are  sometimes  stopped  by  the  use  of  wooden  plugs 
or  caulking  with  lead  wool. 


FiQ.  19. — Faulty  Application  of  the 
Membrane  Method  of  Water- 
proofing. 

The  surface  to  which  the  fabric  is 
applied  is  too  rough,  the  wall  watcr- 
prooflng  Is  unprotected,  nor  is  it  carried 
sufficiently  high  to  exclude  surface 
drainage,  the  single-bond  Joints  between 
the  wall  and  floor  waterproofing  should 
not  be  the  sole  dependence,  and  more 
working  space  should  be  provided  in 
which  to  make  this  vital  connection. 
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Membrane  Method. — The  membrane  system  of  water- 
proofing— ^that  is,  the  building  of  a  virtually  water-tight 
box  composed  of  overlapping  and  coated  strips  of  felt  or 
other  fabric,  is  a  reliable  method  if  the  work  is  done  by 
experienced  persons.  Disadvantages  of  the  method  are  that 
it  is  costly  and  if  leaks  do  develop  they  are  difficult  to  locate 
and  costly  to  repair.  Figure  19  shows  a  faulty  application 
of  the  membrane  method.  The  surface  to  which  the  mem- 
brane is  applied  should  be  smooth,  the  membrane  should 
be  protected,  and  dependence  should  not  be  placed  on  the 
single  bonding  shown  on  either  side  of  the  base  of  the  cellar 
wall.  Figure  20  shows  a  correct  application  of  this  method. 
For  small  heads  of  water,  2-layer  work  should  prove  effective. 
Figure  21  shows  the  details  of  good  spacing  and  overlapping. 

The  work  always  should  be  done  in  warm  or  mild  weather. 
Spread  over  the  excavation  a  thin  bed  of  concrete  or  an  inch 
or  more  of  cement  mortar.  Over  this  bed  swab  a  coating 
of  hot  waterproofing  compound.  Closely  following  the 
swab  a  prepared  felt  or  fabric  is  rolled  into  the  hot  com- 
pound. The  sheets  must  lie  perfectly  smooth*  Wrinkles 
must  be  pulled  out  and  the  sheets  be  rubbed  and  pressed  to 
insure  elimination  of  air  bubbles  and  good  adhesion  with 
the  compound.  The  membrane  must  fit  all  corners  snugly. 
The  laps  of  the  several  layers  must  be  cemented  together 
firmly  with  the  hot  compound  and  each  layer,  including  the 
final,  be  coated  completely,  to  the  end  that  a  strong,  thor- 
"  oughly  covered,  waterproof  blanket  may  be  obtained.  Tlie 
compound  always  should  be  applied  hot,  but  care  must  be 
used  not  to  overheat  it.  This  is  especially  true  of  coal-tar 
pitch,  which  has  a  high  percentage  of  volatile  constituents 
and  if  overheated  becomes  brittle  and  worthless  when  cold. 
The  membrane  should  be  carried  up  the  interior  face  of  a 
thin  protecting  wall  of  brick,  concrete,  or  stone,  after  which 
a  wall  is  built  against  the  waterproofing,  the  whole  consti- 
tuting the  foundation  wall. 

Where  it  is  impossible  to  secure  local  labor  that  is  experi- 
enced in  cutting  and  applying  membrane  waterproofing,  get 
sketches,  specifications,  and  explicit  directions  from  a  re- 
liable manufacturer  whose  materials  are  to  be  used.  It  is 
advisable  to  try  the  materials  first  on  a  small  upright  sur- 
face before  attempting  the  real  waterproofing  work.    With 
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Pio.  20; — Correct  Application  of  the  Membrane  Method  o( 
Waterproofing. 


On  the  left:  A,   Footins   ( 
iDBure   boDdlae.     B.  Tbln  wbI 


h   ihamtorecl    griHiTe   formed  Id   top  to 
or  cuncrete  to  trhlchthe  etittirated  telt, 

}ther  fabric  Is  cemented  with  hot  coal-tar  pitch. 

?  bltnmlnouB  compound ;  brick  walla  ehonld  haTS 
struck  JolntB  attd  concrete  walla  aboultl  be  smooth,  thuH  prorldlng  a  solid  eren 
backing  (or  the  wati'rprooflng.  C.  One-Inch  liL'd  ol  i?pmi>nt  niorlar  or  a  tthi  bed 
of  concrete,  according  to  the  nature  of  the  condltlODB.  D,  Two  or  more  layen 
or  sheets  of  wutvrprooSng,  according  to  Ihc  severity  of  the  (-oDditlons ;  uoder 
blgb  beads  of  water  two  courses  ol  two  lafera  each  breaklog  Joints  na  shown 
Id  tig.  21  are  etiiploycd  TriHiueDtly.  B.  Key  comi)1etFd  wltb  brick  or  atone 
thickly  bedded  In  cement  mortar.  F,  Brick,  concrete,  or  atone  wall  boUt 
against  the  waterprooHng ;  all  space  belwi-en  Ihe  wall  and  wnicrproofing  to 
be  filled  wltb  cement  mortar  or  lie  flusbeil  with  Portland  cement  grout.  0, 
Four-Inch  concrete  Qoor  lalil  dlr<>ctlr  on  the  w:ili'ri>rmrf>'<l  fabric. 

On  tbc  right :  Method  of  Interlapplng  and  Interlocking  courses  where  It  tl 
not  possible  to  waterproof  Ihe  floor  anil  noil  nt  Ihi'  hhuic  time.  This  glT»  a. 
much  more  di'pendable  bond  than  that  shown  In  flg.  10.  II,  Footing  watet- 
prooflng  carrli'd  U  inches  up  the  wall.  K,  Sli  liubcs  of  second  coune  l&id 
dry.  thus  permitting  Interlapplng  and  Interlocking  with  the  fl.oor  wat«T- 
proollng  when  Inlter  Is  laid.  L,  Threi-fourtbi  Inch  protective  coat  ol  IMUI 
cement  mortar  on  a  "  waster  "  sheet  both  eitendlng  over  the  dry  lap ;  tbll 
coat  la  temporary  and  Is  removed  when  the  Boor  waterproofing  la  laid,  bnt  It 
should  be  placed  promptly  so  as  to  keep  the  fabric  from  being  Injured  bj 
,  tools,  or  coreler«  workmen. 
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either  the  integral  or  the  membrane  method  of  waterproofing 
all  pipes  passing  through  floors  and  walls  should  be  pro- 
vidwl  with  flanges  or  have  other  special  treatment. 

MISCELLANEOUS. 

In  particular  situations  none  of  the  remedies  heretofore 
described  may  be  feasible.  Where  water  must  be  pumped 
from  a  cellar  a  variety  of  simple  mechanical  devices  are 
available.  Generally/ these  are  placed  in  a  pit  sunk  in  one 
comer  of  the  cellar  and  are  operated  by  steam  or  water 
pressure.  At  best,  they  are  makeshifts.  In  other  instances 
a  cellar  drain  may  be  sub- 
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be  overcome  by  use  of  a 

backwater  trap,  of  which 
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ciple  is  that  of  a  swinging  "^or 

gate  or  flap  hung  so  as  to        Fig.  21.— Membrane  Waterproofing. 

close  against  external  pres-  Details  of  longitudinal  spacing,  over- 
sure  and  to  open  when  the  I^P^^«'    and    jointing    of    waterproofing 
,                         ^                ,       ,  (fabrics.      A,   One   course  of  two   36-lnch 
height  of  the  water  inside  sheets  spaced  17  inches  and  overlapped 

exceeds  the  height  of  that    Zt^^Ji.  of  ^  sec^nr^oSIa 

outside.  break  Joints  with  the  first  in  the  manner 

Cellars  should  be  pro-  "^^^''• 
vided  with  ample  window  space  protected  by  screens  or 
narrowly-spaced  bars.  Adjust  the  window  opening  in  much 
the  same  man;ner  that  you  would  in  a  room.  When  the  air 
outside  is  cool  and  dry,  open  the  cellar  windows  freely. 
When  the  air  is  hot  or  humid  close  the  windows.  Admission 
of  warm,  moist  air  results  in  mildew  and  condensation  of 
moisture  upon  the  colder  surfaces  within  the  cellar. 

In  some  instances  dryness  of  a  cellar  is  promoted  by  arti- 
ficial heat  and  by  use  of  certain  substances  that  possess  a 
strong  affinity  for  moisture.  Of  these  substances,  perhaps 
calcium  chloride  is  the  best,  and  it  is  said  that  1  or  2  pounds 
placed  in  an  old  can  or  kettle  on  the  cellar  bottom  is  a  great 
aid  in  abating  the  dampness  of  an  ordinary  cellar. 
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By  Ned  Dearbobr. 
Assistant  Biologist,  Bureau  of  Biological  Survey. 

TURNING  PESTS  INTO  PROFITS. 

■JT'VERY  FARMER  finds  it  necessary  to  kill  certain 
■*-■  animal  pests  in  order  to  keep  them  from  injuring  his 
property  or  crops.  This  he  sometimes  does  by  means  of 
poison,  but  more  often  he  employs  traps.  A  knowledge  of 
the  traits  and  habits  of  the  animals  and  of  proved  methods 
of  capturing  them  is  important  if  he  is  to  combat  them  suc- 
cessfiiUy.  Besides  such  out-and-out  pests  as  rats,  mice,  and 
pocket  gophers,  some  other  animals  are  occasionally  harm- 
ful, but  having  valuable  skins  and  being  classed  as  fur  bear- 
ers are  given  special  consideration. 

The  lively  demand  for  all  kinds  of  fur  puts  into  the 
pockets  of  American  trappers  nullions  of  dollars  a  year, 
which,  until  the  harvest,  has  not  cost  them  a  single  eifort. 
Moreover,  several  of  the  furry  tenants  of  the  farmer  not 
only  are  not  pests,  but  are  useful  while  alive.  Foxes,  for 
example,  destroy  many  rabbits  and  mice,  both  of  which  when 
abundant  are  very  destructive  to  fruit  trees  and  crops. 
Skunks  are  exceedingly  beneficial,  for  they  feed  almost  en- 
tirely on  mice,  grasshojjpcrs,  crickets,  white  grnbs,  and 
other  farm  pests.  It  is  only  in  exceptional  cases  that  either 
foxes  or  skunks  attack  poultry ;  it  is  far  better  to  keep  poul- 
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try  in  suitable  inclosures  or  to  kill  the  individual  animal 
which  is  doing  damage  than  to- adopt  a  policy  of  general 
persecution  toward  tlie  tribes  to  which  the  few  offenders  be- 
long. 

The  food  habits  of  other  fur  bearers  are  usually  of  less 
importance.  Weasels  are  excellent  mousers;  minks  feed  on 
frogs,  fish,  mic€,  and  other  small  animals;  while  raccoons 
and  opossums  eat,  in  addition  to  a  wide  variety  of  neutral  or 
harmful  small  animals,  many  kinds  of  vegetable  food  of 
little  or  no  direct  value  to  man.  Muskrats  and  beavers  livo 
on  wild  products  of  marshes  and  woodlands,  and  only  in 
rare  instances  are  their  burrows  or  houses  objectionable. 

In  short,  speaking  generally,  fur  animals  transform  un- 
cultivated and  useless  materials  into  valuable  peltries,  with- 
out expense  or  attention  on  our  part.  They  are  doing  this 
throughout  the  country.  When  the  corn  is  in  the  crib,  and 
the  landscape  has  been  browned  by  frost,  farm  lads  tako 
down  their  traps  with  happy  expectation  and  set  out  to 
gather  unearned  increments  of  fur. 

The  purpose  of  this  article  is  to  explain  methods  of  trap- 
ping the  small  wild  animals  of  the  farm,  methods  of  pre- 
paring skins  of  fur  bearers  for  market,  and  methods  of  im- 
proving the  fur  catch  from  year  to  year. 

HOW  TO  CATCH  PESTS. 

The  most  destructive  group  of  pests  on  the  farm  includes 
the  small  gnawing  animals  known  as  rodents.  Among* 
them  are  house  rats  and  mice  which  have  been  brought  to 
this  country  from  the  Old  World,  and  several  kinds  of  na- 
tive rats  and  mice,  as  wood  rats,  rice  rats,  cotton  rats,  kan- 
garoo rats,  meadow  mice,  pine  mice,  white-footed  mice,  and 
pocket  mice.  Ground  squirrels  of  several  kinds  are  found 
throughout  the  Western  States  and  in  many  localities  are 
very  destructive  to  forage  and  grain.  Prairie  dogs  of  the 
plains  region,  related  to  ground  squirrels,  also  destroy  a 
great  deal  of  forage  in  the  vicinity  of  their  "  towns."  Here 
and  there  woodchucks,  or  groundhogs,  also  related  to  ground 
squirrels,  are  destructive  to  field  and  garden  crops.  In 
mountainous  and  timbered  regions  porcupines  are  more  or 
less  destructive  to  orchard  and  other  trees.     These  animals 
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are  all  easy  to  trap,  the  main  diffi<'ulty  being  that  they  fre- 
quently occur  in  great  numbers.' 

The  styles  of  traps  shown  in  figure  1  {A  and  B)  are  used 
extensively  in  catching  all  kinds  of  rats  and  mice.    Such  traps 


Fig.  1.— 'I'viit-s  >\t  Traps  I'sed  for  Cotcliing  Small  Rodents. 

mice ;  B,  metal  trap  lor  rata,  mice,  aod  small  squlrrelB ;  C,  nlte  rat  trap.  Tbe 
last  operates  beat  when  covered  with  B  piece  of  burlap  or  witii  a  boi  baving  a 
bole  lu  one  end  througb  wlilcb  rats  may  paas  dircctl;  iola  tbe  trap. 

are  usually  baited  with  a  piece  of  nut  meat,  pumpkin  seed,  or 
rolled  oats,  as  may  be  convenient.  It  is  advantageous  to  use 
iiioi-e  tlian  one  kind  of  bait  at  a  time,  inasiniicli  as  these  ani- 
mals; sometimes  take  one  kind  of  bait  in  preference  to  an- 
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other.     House  mico  have  a  habit  of  following  the  walls  of  a 

room  as  they  run  about,  and  a  trap  placed  behind  a  table  \eg 

cr  small  object  where  mice  naturally  run  need  not  be  baited. 

House  rats  are  sometimes  wary  and  diflicidt  to  catcb  in 

traps  set  in  the  ordinary  way.     A  small  steel  trap  set  in  a 

pan  of  bran  or  oats  and  carefully  covered  will  usually  catch 

the  shyest  of  rats.     It  is 

well  to  scatter  small  pieces 

of  meat  or  bread  over  the 

bran.       The     wire     trap 

shown  in  iigure  IC  is  mora 

effective  when  covered  by 

a  piece  of  cloth  or  by  a 

wooden  box  having  a  hole 

in  one  end  through  which 

rats  may  pass  directly  into 

the  trap.* 

"Wild  rats  and  mice  may 
be  trapped  readily  at  tii« 
entrances  to  their  burrows 
or  in  their  runways,  the 
traps  and  the  manner  of 
setting    them    being    the 
same  as  employed  in  catch- 
ing  house  rats  and  mice. 
Prairie   dogs,   ground 
squirrels,  and  woodchucks, 
i  usually  caught  in  steel 
traps  set  at  the  entrances 
ti)  their  burrows.     Some- 
times it  is  not  necessary  to 
cover  tlie  traps,  but  as  a 
rule  it  is  advisable  to  pi-ess  theui  well  into  tlic  earth  and  cover 
them  lightly  with  gras.s  or  leaves,  or  whatever  may  be  at 
hand.    A  trap  should  always  be  chained  to  a  stake  or  other 
firm  object  so  that  an  animal  caught  in  it  can  not  descend 
int<»  its  burrow  or  cscaiie  witli  the  ti-ap. 

Porcupines  may  be  caught  by  means  <if  an  apple,  a  carrot, 
or  a  bit  of  green  corn  placed  in  a  crevice  behind  a  No.  2 

'For  full   air-'ttlons  fi.r  cli«tr..j-lnB  IhcHo  j),-^!".   B.f   l-arm.TK"   nmiolin  806; 


Via.  2,— 111 IX  Trail  for  Catching 
Italiblts,  Kiiulri'et;!,  iiriil  oilier  Small 
Animals  I'liliijurwl. 

It  iiiny  111-  balli-ii  or  set  witbui 
B  ruDHny.  imtallM  of  loiixtru. 
ghon'ii  Id  Htpirc  3. 
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or  No.  3  uncovered  steel  trap,  as  these  animals  are  quite 
unwary.  They  may  also  be  caught  in  traps  set  at  the 
entrances  of  their  dens,  which  are  often  located  in  cliffs. 

Cottontail  rabbits  are  frequently  destructive  to  young 
fruit  trees  and  garden  truck.  They  may  be  caught  in  box 
traps  similar  to  the  one  shown  in  figures  2  and  3,  baited 
■with  sweet  apple,  carrot,  or  pumpkin,  or  they  may  be  taken 
in  shelter  traps,  such  as  illustrated  in  figure  4.  ^V!lere 
rabbits  are  abundant,  shelter  traps  are  occupied  by  them 
more  or  less  regularly  during  the  day.     A  dog  trained  to 


Fig.  3. — r>etjiils  i>f  Con  struct  lull  of  Itabblt  Trai)  Shown  In  Figure  2. 

hunt  rabbits  will  give  warning  when  one  is  inside  a  trap. 
To  present  the  quarry's  escape  a  stick  with  a  disk  at  the 
end  of  it  may  be  (linist  into  the  entrance,  after  which  the 
top  of  the  trap  may  be  opened  and  the  animal  caught  in 
the  hand.  The  skins  and  flesh  of  trapped  rabbits  are  supe- 
rior to  those  of  rabbits  which  have  been  shot. 

In  many  of  the  Western  States  the  rodent  most  destruc- 
tive and  most  difficult  to  capture  is  the  pocket  gopher, 
which  spends  most  of  its  life  underground.  Owing  to  its 
subterranean  habits  it  has  been  found  expedient  to  devise 
special  kinds  of  gopher  traps  (fig.  5).  In  making  its  burrows 
the  gopher  throws  up  on  the  surface  of  the  ground  the  dirt 
it  excavates.  The  trapper,  opening  a  fresh  mound,  sets  a 
gopher  trap  well  within  it  and  covers  the  opening  behind 
the  trap  with  a  piece  of  sod,  or  whatever  may  be  at  hand. 
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It  is  possible  to  catcli  gophers  in  No.  0  steel  traps,  but  the 
process  is  more  laborious  than  that  of  catching  them  in 
the  traps  speciallj'  designed.  AYhcn  stool  traps  are  used, 
a  main  burrow  is  located  by  prodding  with  an  iron  rod, 
then  a  piece  of  turf  is  removed  from  it  and  an  excavation 
made  deep  enough  to  allow  the  trap  to  be  set  flush  with 
the  bottom  of  the  buri-ow,  after  which  the  piece  of  sod 
which  was  removed  is  returned  to  its  place.  Gopher  traps 
do  not  require  bait. 

Besides  the  rodents,  which  constitute  the  majority  of  farm 
nnd  garden  pests,  there  are  certain  other  creatures  which  are 


Fic.  4. — Shelter  Trap  for  Oatoliins  Cottonruil  Rabbits. 

ACti'r  n  K«rk  bnvLng  a  woodcD  disk  at  tbe  cncl  ]»  thrust  Into  rntrance.  tbe  cover 

U  \\(U\\  ami  the  ral.bJt  la  ciiEJdin.i]  liy  hnnd. 

sometimes  obnoxious;  among  theae  are  stray  eats,  which 
too  often  destroy  useful  birds.  The  removal  of  such  ani- 
mals may  be  eifectod  with  neatnes>>  and  dispatch  by  means 
of  the  trap  shown  in  figure  (i,  and  graphically  described  in 
figure  7.  One  can  be  made  by  any  ingenious  boy  at  very 
slight  expense.  Fresh  meat  or  fisli  should  be  u'^od  in  bait- 
ing it. 

In  many  localities  one  of  the  worst  farm  pests  is  the  crow, 
which  is  often  destructive  to  grain,  eggs,  and  young 
chickens.     Ctows  may  be  caught  in  steel  traps,  size  No.  1 
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or  No.  2,  carefully  covered  ■with  soil  and  baited  with  what- 
ever they  are  destroying — eggshells,  for  example,' 

Such  hawks  and  owls  as  are  destructive  may  sometimes 
be  caught  in  small  jump  traps  placed  on  top  of  high  posts 
overlooking  poultry  yards,  the  trap  being  fastened  securely 
to  the  post  (fig.  8).  As  soon  as  the  need  of  protecting 
chickens  or  other  animals  has  passed,  the  polo  traps  should  be 
removed  so  as  to  avoid  risk  of  killing  other  birds. 

Another  pest  is  the  English  sparrow,  which  destroys  no 
small  amount  of  grain  during  the  ripening  period.     The 


l''iu.  5. — TraiK  Esi)ec'lal!y  Desisiic'il  for  Ciitcliiug  Pocket  Gophers. 

traps  shown  in  figures  9  and  10  catch  these  sparrows  very 
satisfactorily.  Rolled  oats  or  crumbs  of  bread  should  be  scat- 
tered around  and  beneath  these  traps  to  attract  the  birds. 
In  catching  sparrows  one  should  be  very  careful  to  see  that 
no  native  birds  are  destroyed.* 

HOW  TO  CATCH  FUR  ANIMALS. 

The  devices  intended  for  capturing  fur  animals  are  num- 
berless, ranging  from  simple  deadfalls  (fig.  11.1), constructed 
on  the  spot  out  of  such  convenient  materials  as  saplings  and 
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slivers,  to  patented  products  o£  factories.  Although  certain 
styles  of  traps  may  be  used  for  catching  many  different  kinds 
of  animals,  others  are  used  exclusively  for  a  single  species 
having  peculiar  habits  which  make  ordinary  traps  inef- 
fective. The  assortment  of  traps  here  illustrated,  while  by 
no  means  complete,  is  sufficient  for  capturing  all  of  the  ani- 
mals included  within  the  limits  of  this  article. 


Fio,  (j.^Cnt  Tnip  Di?slgiied  by  tlii?  Biological  Survey  for  Catching 
VaKrntit  Cats  and  Disposing  of  Them  Humanely. 

Const  rue  (Ion  and  oporatlon  ar<'  Kbown  Id  AgUTn  T. 

Steel  traps  {figs,  12  and  13)  and  other  traps  likely  to  be 
carrietl  away  by  the  animals  caught  in  them  are  either 
chained  fast  to  a  stake  or  other  immovable  object  or  attached 
to  II  grapple  or  clog  whieli  yields  when  the  captured  animals 
make  their  first  frantic  efforts  to  escape,  but  which  can  not 
be  drapged  far.  A  sapling  makes  an  excellent  drag,  tlie 
chain  being  attaclied  2  or  3  feet  from  the  larger  end,  which 
makes  it  move  more  or  Ipps  crosswific  and  soon  become 
fastened  in  Iiiisbes  or  weeds.  Trap  chains  .should  iilways  in- 
clude a  swivel. 
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In  setting  a  trap  a  careful  trapper  always  springs  it  sev- 
eral times  to  assure  himself  that  it  is  going  to  work  prop- 
erly. Before  the  trapping  season  opens,  steel  traps  should 
be  cleaned,  the  joints  oiled,  and  any  necessary  little  repairs 
made. 


STRIPED  SKUNKS. 


The  striped  skunks  are  found  in  almost  every  part  of  the 
United  States.  Sleeping  by  day  in  burrows  or  beneath 
stones,  buildings,  or  trees,  they  come  forth  at  night  to  feed 


I 
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Fig.  7. — Details  of  Operation  of  Cat  Trap  Shown  in  Figure  G. 

In  this  illustration  the  near  side  of  the  trap  is  removed,  showing  the  treadle, 
T,  pivoted  so  as  to  pull  the  prop,  P,  under  the  edge  of  the  box  when  th*  box 
is  raised.  A  cat  in  reaching  for  the  bait,  B,  tips  up  the  treadle  and  springs 
the  trap.  As  the  box  falls,  rod  R,  coming  in  contact  with  the  cat's  back, 
releases  an  ounce  of  carbon  bisulphid,  which  quickly  and  painlessly  asphyxiates 
the  animal. 

)n  insects,  small  animals,  and  carrion.  Sometimes,  but  not 
jften,  they  destroy  poultry.  Among  the  signs  revealing 
heir  presence  are  numerous  shallow  pits  1  or  2  inches  deep, 
noticeable  in  fields  and  pastures  w^here  white  grubs  are  un- 
?arthod  by  these  keen-scented  animals;  these  pits  are  con- 
spicuous late  in  fall,  when  repeated  frosts  have  laid  vegeta- 
tion low.  The  holes  the  animals  occupy  are  clear  of  spiders' 
svebs,  have  a  slight  skunk  odor,  and  frequently  have  a  few 
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skunk  Imirs  nliout  the  entrance.  Their  droppings,  consist- 
ing largely  of  the  hard  parts  of  insects,  arc  readily  dis- 
iinfiiiished  from  those  of  other  animals  of  their  size. 

Skunks  are  generally  caught  in  Xo.  1  or  No.  2  steel  traps 
set  unbaited  at  the  entrances  to  their  dens.  The  stake  to 
which  a  trap  is  fastened  should  be 
set  the  full  length  of  the  chain 
from  the  hole  to  enable  the  trapper 
to  dispatch  his  catch  with  as  little 


When  a  den  is  inhabited  by  more 
than  one  animal,  time  may  bes&ved 
by  setting  several  baited  traps  in 
its  vicinity  instead  of  setting  one 
trap  at  its  entrance.  Skunks  are 
often  caught  in  baited  traps  set 
for  foxes,  and  in  places  where  their 
odor  would  be  objectionable  they 
may  be  caught  in  box  traps  baited 
with  meat  and  then  drowned  with- 
out being  removed, 

A  trapped  skunk,  approached 
slowly  and  quietly,  so  as  not  to 
alarm  it,  may  be  killed,  without 
its  discharging  scent,  by  a  sharp 
blow  across  the  back  with  a  stick. 

Skunk  skins  should  always  be 
freed  from  fat  and  cased  flesh 
side  out.^ 

SrOTTXD   SKUXKS. 

Fio.  8.-A  crfut  Horned  Little  spotted  skunks,  the  skins 

Owl  CuptureU  in  n  S.null         ^      j  j^   .      ^         j  jj^ 

Jump    Trap    I'laced    on  ,     ■  ,    „  „    ■ 

the  Top  ot  a  Post.  Civet  cat,"  are  decidedly  smaller 

iiiul    more    graceful    than    striped 

skunks.     They   are    found    in   the   Southern   and   Western 

States.      Their    habits    and    signs    and    the    methods    of 

catching  them  arc  similar  to  those   relating   to   the  large 

skunks.    The  size  of  steel  tiiips  s-iiitablc  for  sjwtted  skunks 

is  No.  1. 

'Sof    FBrrorrs'    niillclin    nR7,    "The    Kvonomk    VahiP    ot    No 


TTupping  on  the  Farm,  461 

MINKS. 

Minks  are  found  throughout  the  greater  part  of  the  United 
States  and  Alaska.  They  do  not  occur  in  arid  regions,  as 
they  are  dependent  on  water  and  are  usually  found  near 
streams.  They  feed  on  fish,  frogs,  crawfish,  and  other 
small  animals  and  birds.  Their  tracks  in  snow  or  sand 
along  streams  indicate  their  presence.  They  are  usually 
caught  in  No.  1  steel  traps  set  in  holes  in  the  banks  of  small 
streams  or  in  driftwood,  a  chicken  or  rabbit  head,  a  fish, 
or  some  muskrat  meat  being  placed  in  the  hole  beyoncl 


Fig.  9. — Sieve  Trap  for  Catching  English  Sparrows. 

A  chip  Is  placed  between  the  end  of  the  prop  and  the 
edge  of  the  sieve.  When  a  number  of  sparrows  are  congre- 
grogated  on  the  bait  a  quick  Jerk  on  the  line  entraps  them. 
They  may  then  be  driven  through  a  small  door  near  one 
corner  of  the  trap  Into  a  box  or  wire  cage. 

the  trap.  A  bait  inclosure  may  be  built  of  sticks  or  stones 
where  there  is  no  natural  cavity.  Another  plan  is  to  set 
a  trap  about  an  inch  under  water  on  the  top  of  a  stake  or 
pile  of  stones  between  the  abutments  of  a  bridge,  or  between 
large  bowlders  or  ledges,  where  it  is  necessary  for  minks 
to  swim  in  following  a  stream;  a  fish  or  meat  bait  is  sus- 
pended about  10  inches  above  the  trap. 

Mink  skins  should  be  cased  (see  fig.  20)  on  long,  narrow 
stretchers  flesh  side  out. 

WEASELS. 

The  large  nortliern  weasels,  brown  m  summer  and  white 
in  winter,  are  sold  in  the  white  dress  as  "ermine,"  a  name 
originally  applied  to  a  similar  animal  of  the  Old  World. 
Only  those  living  in  regions  having  considerable  snow  turn 
white  in  winter,  and  only  the  white  skins  have  much  value, 
although  brown  skins  are  usually  salable  at  a  small  price. 
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The  animals  roam  widely  on  dry  ground,  feeding  mainly 
on  mice,  ground  squirrels,  and  other  small  mammals  and 
on  birds.  Owing  to  a  fierce  desire  to  kill  far  beyond  their 
needs  they  are  sometimes  very  destructive  to  poultry;  they 
leave  their  victims  untouched  except  for  a  bite  in  the  neck 
or  beneath  the  wing,  and  fowls  in  this  condition  furnish  a 
sure  evidence  of  their  presence.  When  running  the  weasel 
makes  two  tracks,  one  a  little  in  advance  of  the  other,  its 
leaps  covering  12  to  16  inches  of  ground.  It  may  be  caught 
in  No.  0  or  No.  1  traps  set  under  fences,  buildings,  or  fallen 


Kio.  10.— Funnel  Sparrow  Trap.  Designed  by  the  Biological  Survey- 


trees,  or  wherever  it  is  known  to  run.  A  mouse,  English 
sparrow,  or  chicken  head  hung  8  or  10  inches  above  the  trap 
may  serve  as  bait. 

Weasel  skins  should  be  cased  the  same  as  mink  skins  (sea 
fig.  20). 

OTTERS. 

Otters  are  comparatively  rare  animals,  but,  being  exten- 
sive travelers,  arc  likely  to  appear  now  and  then  in  any  of 
the  larger  bodies  of  water,  as  fish  are  their  natural  food. 
They  move  about  in  the  daytime  and  thus  may  be  seen 
either  fishing  or  at  play.  In  the  wilder  i-egions  they  resort 
to  steep  banks  of  streams,  down  which  they  slide  in  play, 
plunging  into  tlie  water  below.     For  catching  otters  doublfr- 
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spring  No.  3  steel  traps  are  used,  set  2  or  3  inches  under 
water  at  tlie  foot  of  a  slide  or  where  the  animals  are  likely 
to  pass  in  their  fishing. 

Otter  skins  are  cased  flesh  side  out. 


Wildcats,  known  also  as  bobcats,  are  found  in  timbered 
md  mountainous  regions,  especially  where  there  are  clitfs 


Fiu.  11.— Deodrall  nnd  Wolf  Set. 

'  •'□tlri-17  of  Tvood  with  an  ai  onl;  ;  n  be 


bulU  In  (roDt  ot  a  bait  IncloBuro. 
ten  ru(M?a  plants ;  an;  dirt  oD  the  ci 
l>e  n?niovc<l  nnd  tbr  ntakp  vtU  I-;  <1 


and  broken  rock,  in  wliich  they  like  to  have  their  dens. 
They  ai-e  active  by  day  as  well  as  by  night,  much  the  same 
as  hnuj-e  cats.  They  feed  on  birds  and  small  animals,  and 
in  siuiie  localities  are  destructive  to  poultry  and  lambs. 
Their  tracks  resemble  those  of  house  cats,  except  that  they 
are  much  larger. 
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ildoats  lire  caiiplit  in  Xo.  -2  i>r  No.  3  stepl  traps  covered 
I  jrrasti,  lesnes.  or  dirt.  u<'c<iriling  to  siirroiindings,  und 
■tl   wifli  meat,  as  rnlibit  <ii'  nniijki'nt.  fawtcned  about  2 

^ ■•i-f^^MiiB   I   I    mill      ^'"■^^  above  the  trap  or 

l)lai-otl  in  a.  crevice  be- 
ll ind  it. 

■Wildcat  skins  should 
Lave  tlie  fpct  left  on 
them.  Thcv  are  usu- 
ally c&sod  flrah  side 
out,  although  some 
trftppers  open  them 
and  dry  them  flat. 

CANADA  I.TNX. 


The  lynx  is  confined 
mainly  to  Canada  and 
Alaska,  but  occurs 
occasionally,  in  the 
northern  and  more 
mountainous  States.  It 
lives  almost  exchi- 
sivcly  in  timbered  re- 
gions and  feeds  mainly 
on  rabbits,  but  grouse 
and  other  small  crea- 
tures are  frequently 
a  m  o  n  f;  its  victims. 
Adajited  for  living  in 
snowy  regions,  it  has 
cxtrnoitlinitrily  large 
feet,  the  tracks  of 
which  are  easily  dis- 
tin<:iiishable  from 
tlidst'  of  wildcats. 

The  size  of  the  steel 
trap  generally  used  for 
lynxes  is  Xo.  3  or 
Xo.  1.  It  may  Ih?  set, 
well  covered,  before  an 


iiil-siirlri;:  ^ 

l,-,'l  -1 

r!1|lr: 

Kx.lu-iivel 

In 

rim- 

.\niui!ils. 
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inclosnre  baited  with  meat,  or  beneath  a  bait  fastened  to 
a  tree  3  or  4  feet  from  the  ground,  the  trap  being  set, 
about  2  feet  from  the  tree  and  having  brush  arranged  on 
either  side  so  as  to  cause  a 
1;nx  to  pass  over  it  in  ap< 
proaehing  the  bait. 

Lynz  skins  are  cased  fur 
side  out,  special  care  being 
taken  to  preserve  the  feet. 


In  the  United  States  there 
are  three  types  of  foxes,  the 
red,  gray,  and  kit  foxes.  Of 
the  three,  the  red  fox,  in- 
cluding the  color  phases 
known  as  the  cross  and 
silver  foxes,  is  the  most 
difiicult  to  catch  nnd  has  the 
most  valuable  fur.  While 
all  these  animals  subsist 
mainly  on  rabbits,  ground 
s(|uirrels,  mice,  and  insects, 
they  are  fond  also  of  many 
kinds  of  fruit;  their  drop- 
pings usually  contain  hair 
and  frequently  seeds.  Their 
tracks  resemble  those  of  a 
small  dog,  but  are  usually 
slightly  narrower,  farther 
apart,  and  more  nearly  in  a 
straight  line. 

Red  foxes  are  keen-scent- 
ed, suspicious  animals  and 
have  a  wholesome  fear  of 
man,  so  that  the  trapper 
must  take  special  care  to 
outwit  them.  Traps  and  the 
ground  where  they  are  set 
muHt  be   free  from  human 


^c.  13.— single  and  Double 
Spring  Jump  Traps.  Largely 
Used  Where  End  Springs 
Would  be  Id  convenient. 
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odors.  Steel  traps  are  cleaned  by  boiling  them  with  twigs  of 
spruce,  fir,  hemlock,  birch,  or  sassafras,  whichever  may  be 
at  hand,  or  by  burying  them  or  leaving  them  in  running 
water  for  a  day  or  two.  After  being  cleaned  they  are  han- 
dled only  with  leather  or  waxed  cotton  gloves  and  are  kept 
in  a  clean  bag  or  basket  until  set. 

Preparations  for  the  trapping  season  go  on  continuously. 
The  breeding  dens,  hunting  grounds,  and  peculiar  habits 
of  the  animals  are  studied  at  every  opportunity.  Tracks  in 
mud,  dust,  and  snow,  hair  around  burrows  and  on  fences, 
and  droppings  along  unused  trails  and  lumber  roads  show 
where  they  range. 

In  well-watered  regions  traps  are  frequently  set  in  springs 
which  do  not  freeze  over  except  in  very  cold  weather.  For 
making  a  water  set,  a  pool  not  less  than  4  feet  wide  is  neces- 
sary. Several  weeks  before  the  trapping  season  opens  a 
stone  or  turf  is  set  in  the  pool,  as  a  baiting  place,  about  2 
feet  from  the  edge  and  slightly  above  the  surface  of  the 
water.  Midway  between  it  and  the  shore,  mud  from  the 
bottom  of  the  pool,  in  which  the  trap  is  to  be  embedded,  is 
piled  up  nearly  to  the  surface.  By  the  time  the  trapping 
season  opens  everything  about  the  spring  has  assumed  a 
natural  appearance.  Then  the  trapper,  walking  in  the  bed 
of  the  stream,  proceeds  to  complete  his  set.  He  uses  as  a 
bait  part  of  a  woodchuck,  rabbit,  muskrat,  skunk,  cat,  or 
fowl  that  has  been  kept  out  of  the  way  of  insects  until  it  is 
badly  tainted.  He  sets  a  No.  2  or  No.  3  trap  in  the  place 
prepared  for  it,  and  on  the  pan  puts  a  piece  of  moss  which 
sets  well  above  the  water  and  covers  most  of  the  space  within 
the  jaws  of  the  trap.  The  trap  chain  is  fastened  to  a  stake 
driven  into  the  bottom  of  the  pool  or  to  a  drag,  consisting 
of  a  stone  or  pole.  The  trapper  must  do  all  this  without 
leaving  any  telltale  odors  on  the  ground. 

In  making  a  land  set,  the  bed  for  the  trap  is  made  by 
digging  a  hole  in  the  ground  barely  large  enough  to  con- 
tain the  trap,  but  deep  enough  for  the  stake  and  chain  by 
which  it  is  fastened  to  be  concealed  beneath  it.  The  earth 
removed  should  bo  placed  on  a  piece  of  cloth,  and  any  of  it 
that  is  not  used  in  covering  the  trap  should  be  carried  away. 
Ir  placing  a  trap  in  its  bed  care  should  be  taken  to  have 
it  /est  firmly  all  around  so  as  not  to  give  way  under  pres- 
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sure  on  any  part  but  the  pan.  To  keep  dirt  from  falling 
beneath  the  pan  and  prevent  the  trap  from  springing, 
either  a  light  wad  of  clean  cotton  should  completely  fill  the 
space  beneath  the  pan,  or  a  sheet  of  thin  paper  should  cover 
the  trap.  The  trap  is  covered  with  dry  earth,  free  from 
sticks  and  pebbles,  the  top  layer  being  like  the  surrounding 
surface,  making  the  location  of  the  trap  invisible.  In 
winter,  to  keep  them  from  freezing  in,  traps  are  bedded  in 
chaff,  dry  leaves,  or  twigs  or  needles  of  pine,  spruce,  or  hem- 
lock trees. 

Foxes  often  follow  paths  or  trails,  as  may  he  ascertained 
by  observing  their  tracks,  and,  taldng  advantage  of  this, 
trappers  set  traps  where  a  passing  fox  in  stepping  over  a 
log  or  stone  will  naturally  place  his  foot.  The  carcass  of  a 
horse  or  other  large  animal  placed  near  a  trail  attracts  ani- 
mals that  way.  They  may  also  be  luted  by  a  scent  made 
from  trout,  eels,  or  other  oily  fish  left  in  glass  jars  a  few 
weeks,  or  until  the  flesh  has  dissolved;  the  resulting  liquid 
is  then  covered  with  a  layer  of  fat  which  has  a  strong  odor 
very  attractive  to  carnivorous  animals.  This  scent  may  be 
made  more  effective  by  the  addition  of  beaver  castor  or  the 
scent  glands  from  muskrats. 

These  and  similar  scents  are  relied  upon  to  lure  foxes  to 
what  is  known  as  the  blind  set  (fig.  IIB),  which  is  made 
in  cleared  ground  away  from  trails  and  water.  A  field  or 
pasture  which  foxes  are  known  to  traverse  is  selected  and 
an  ordinary  land  set  made  there  as  already  described.  After 
a  trap  has  remained  bedded  for  several  days  and  every  trace 
of  it  has  been  obliterated,  the  trapper  smears  the  soles  of  his 
shoes  with  the  scent,  goes  to  the  trap,  and  spreads  some  of 
the  scent  on  stones,  stumps,  or  grass  near  it,  using  a  small 
new  paint  brush  kept  in  the  scent  can  for  the  purpose.  In 
looking  at  traps,  and  this  should  be  done  every  morning  with- 
out fail,  they  are  not  to  be  approached  any  nearer  than  is 
necessary. 

Gray  and  kit  foxes  are  not  especially  wary.  They  are 
readily  caught  by  the  methods  used  in  taking  red  foxes. 

Fox  skins  should  always  be  cased  fur  side  out,  the  feet 
and  tail  being  carefully  skinned  and  pinned  out  to  hasten 
drying. 
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WOLVES. 

Timber  wolves  and  prairie  wolves,  or  coyotes,  are  re- 
stricted to  the  Western  States.  They  are  so  often  guilty 
of  destroying  domestic  animals  and  deer  that  they  are  gen- 
erally killed  whenever  possible,  and  bounties  are  offered  for 
their  scalps  in  several  States.  Their  presence  is  made 
known  by  their  tracks,  their  doleful  howls,  and  their  depre- 
dations. 

The  methods  already  described  for  trapping  foxes  are 
used  for  catching  wolves.  The  trapper  usually  goes  on 
horseback  with  his  trapping  outfit,  as  wolves  are  not  sus- 
picious of  horse  tracks.  Arriving  at  the  place  selected  for 
a  trail  or  a  blind  set,  he  drops  a  piece  of  canvas  on  which 
to  stand  while  making  the  set  and  is  very  careful  not  to 
step  off  it  or  leave  anything  carrying  his  odor.  Blind  sets 
are  often  made  midway  between  growths  of  bushes,  yucca, 
or  cactus,  8  or  10  feet  apart.  A  few  days  after  the  set  has 
been  made  the  trapper  returns  and  without  dismounting 
from  his  horse  drops  some  scent  among  the  brush  on  either 
side  of  the  trap.  The  scent  may  be  the  one  described  for 
catching  foxes,  or  one  more  attractive  to  the  animals  may 
be  prepared  as  follows : 

Put  into  a  bottle  the  urine  from  a  wolf,  the  gall,  and  the  anal 
glands,  which  are  situated  under  the  skin  on  either  side  of  the  vent 
and  resemble  small  pieces  of  bluish  fat;  or,  if  these  can  not  be 
readily  found,  the  whole  anal  parts  may  be  used.  In  preparing  4 
ounces  of  the  mixture  use  one-quarter  the  amount  of  glycerin  to 
give  it  body  and  prevent  too  rapid  evaporation,  and  1  grain  of  cor- 
rosive sublimate  to  keep  it  from  spoiling.  Let  the  mixture  stand 
several  days,  th^i  shake  well  before  using. 

Government  coyote  trappers  use  with  great  success  what 
may  be  called  the  Bakken  prairie-dog  set  (fig.  14).  In  a 
prairie-dog  "  town  "  the  trapper  beds  two  steel  traps  about  6 
inches  apart  in  the  edge  of  one  of  the  hills  and  chains  them 
to  a  stake  driven  at  the  mouth  of  the  burrow.  A  dead 
prairie  dog  is  placed  between  the  traps  and  the  burrow  so 
as  to  look  as  if  going  into  the  burrow,  and  is  wired  by  its 
head  to  the  stake,  the  stake,  head,  and  wire  being  covered 
with  dirt.  Beginning  near  the  stake,  two  shallow  trenches  are 
dug,  inclosing  the  prairie  dog  in  an  angle  to  direct  a  coyote 
approaching  the  bait  over  the  traps.    In  making  this  set  the 


Trapping  on  the  Farm. 


.  r-^: 


'<!!it.--^ 


"€*■-'' 


FiQ.  14.— Diagram  to  Illustrate  the  Bakken  Pralrle-Dog  Set,  Used 
OriglDally  by  Government  Predatory  Animal  Trappers  in  Montana. 

fart  of  a  prairie-doe  mound  Is  cut  away  aod  a  Btake  driven  Ihere  with  a 
dead  prairie  dog  in  front  bh  b  bait  A  trenrlk  is  dDg  on  («cti  aide,  and  two 
trapH.  chained  to  tbe  Btake,  are  concealed  in  ttie  «oii  Jiut  beyond.  A  coyotte 
win  ni>t  step  over  a  trenvli  to  pick  op  a  prairie  dos.  but  will  approach  the 
bait  over  the  smoolh  surface  concealing  the  Irapa. 
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trapper  invariably  works  from  the  opposite  side  of  the 
mound.    No.  3  traps  are  used  for  coyotes  and  No.  4  traps 
for  timber  wolves. 
Wolf  skins  should  be  cased  hair  side  out. 

RACCOONS. 

Raccoons  are  found  throughout  the  United  States,  mainly 
in  the  vicinity  of  ponds  and  streams.  They  feed  on  a  great 
variety,  of  things,  including  fruits,  green  com,  fish,  frogs, 
birds,  small  animals,  and  occasionally  poultry.  They  sleep 
during  the  day  in  holes  in  trees  or  cliffs  or  supported  by 
crotched  branches  of  trees,  and  seek  their  food  at  night. 
Their  tracks,  frequently  seen  on  sandy  shores,  resemble  in 
outline  the  sliape  of  the  human  hand. 

Raccoons  are  usually  caught  with  No.  2  or  No.  8  steel  traps, 
which  may  be  set  at  the  entrance  to  holes  in  banks,  logs, 
or  decayed  bases  of  trees,  before  a  meat  bait  of  some  kind. 
They  may  also  be  caught  in  traps  set  slightly  under  water, 
close  to  the  bank  of  a  stream,  by  merely  fastening  to  the 
pan  a  small  mirror  or  a  piece  of  bright  tin,  which  rarely  fails 
to  excite  their  curiosity.  In  fastening  traps  it  E&ould  be 
remembered  that  these  animals  climb  and  may  lift  the  chain 
ring  from  a  stake  unless  there  is  a  nail  or  hook  at  the  top 
to  prevent  it. 

Raccoon  skins  should  be  open  and  shaped  as  nearly  square 
as  possible.  The  fur  is  rather  thin  as  compared  with  that 
of  many  of  the  other  fur  bearers,  and  care  should  be  taken 
not  to  make  it  thinner  by  overstretching  the  skin. 

OPOSSUMS. 

Opossums  are  common  in  the  Central,  Southern,  and  East- 
ern States,  as  far  north  as  Long  Island,  N.  Y.  They  travel 
by  night  only,  and  feed  on  various  kinds  of  fruits,  small 
animals,  insects,  and  carrion.  They  climb  readily  and  den 
in  hollow  trees  or  logs  and  in  crevices  among  rocks.  Being 
unsuspicious  they  are  likely  to  be  found  anywhere  in  wood- 
lands, and  are  easily  caught  in  No.  1  or  No.  2  steel  traps 
having  meat  baits  behind  or  above  them. 

Pelts  of  opossums  should  always  be  cased  flesh  side  out, 
he  tail  and  feet  being  cut  off. 


Trapping  on  the  Feenn. 


Fio.  15,— Mole  Ti-ajis. 
,,  Loop  trap;  B,  aclwor  trap;  C,  apear  trap. 
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MOLES. 

Moles  live  entirely  underground  in  burrows  made  by 
pressing  aside  with  their  large  and  very  powerful  forefeet 
the  earth  through  whicli  they  pass.  They  can  not  force  their 
way  through  earth  that  is  dry  and  hard,  and  for  this  reason 
tliey  are  found  only  where  there  are  frequent  rains.  When 
the  ground  is  soft  with  moisture  and  earthworms  are  driven 


Fhantom  view,  ahowlLg  position  Id  relation  to  a  deeper 
mnway  o(  Ibc  mole.  The  Jaws  must  straddle  the  course 
of  the  ruHwar  aod,  In  ordLT  tbat  the;  mar  act  gulcklf, 
the   eoll  muat  be  loosened  with   a  trowel  and   freed  from 


up  among  the  grass  roots,  moles,  following  them  to  the 
surface,  throw  up  unsightly  ridges  and  destroy  plants  by 
loosening  or  breaking  their  roots.  The  large  Townsend 
mole  of  the  northwest  coast  region  throws  up  mounds  of 
earth  also  which  are  very  annoying  in  hay  and  grain  fields 
and  even  in  pasture  land,  where  they  cover  no  small  amount 
of  grass.    Mole  hills  consist  of  pellets  or  balls  of  earth,  and 
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are  readily  distinguishable  from  pocket-gopher  hills,  which 
consist  of  loose  earth  without  compact  form.  Furthermore, 
gophers  do  not  make  ridges  as  moles  do. 

There  are  a  number  of  kinds  of  mole  traps  on  the  market. 
Those  designed  to  spear  the  animals  are  not  recommended 
when  fur  is  an  object,  as  they  damage  the  pelt.  The  scissor 
and  loop  traps  shown  in  figure  15  kill  the  animals  without 
injuring  their  fur. 


Fig.  17. — Choker-Loop  Trap  for  Moles. 

Pbautom  rlew,  ghowltiB  trap  placed  Id  pogltloa  od  one 

of  tbe  deeper  nrnwaTs  of  ft   mole's  STstran  of  bDirowi. 

Tbe  Toops  shoDld  encircle  the  roDiraf  thronglt  soil  loosened 

to  allow  qalck  action. 

Before  setting  a  mole  trap  it  is  well  to  ascertain  where  the 
animals  are  feeding.  This  may  be  done  by  stepping  on  the 
ridges  here  and  there,  and  looking  over  the  ground  on  the 
following  day  to  see  where  they  have  been  thrown  up  again. 
Select  a  straight  portion  of  the  runway,  open  a  section  of  it 
wide  enough  to  admit  the  trap,  remove  stones  and  other 
obstacles  which  might  interfere  with  the  operation  of  the 
trap,  and  replace  enough  of  the  dirt  to  cover  the  burrows. 
Then  set  the  trap  as  shown  in  figures  16  and  17  so  the  jaws 
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or  loops  will  be  well  below  the  burrow,  and  make  sure  that 
the  trap  will  be  sprung  when  the  ridge  is  thrown  up  again. 
Mole  skins  should  be  pinned  out  on  boards  and  dried  flat, 
flesh  side  up,  as  shown  in  figure  18.  After  the  pins  have 
been  driven  the  skin  should  be  raised  from  the  board  to 
allow  the  fur  to  stand  erect.^ 

MUSKRATS. 

Muskrats  live  in  ponds,  streams,  and  marshes.  Except  in 
waterless  areas,  the  greater  part  of  California,  and  the 
coastal  regions  of  several  of  the  Southern  States,  these  ani- 


Vnwii"***"' 
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FiQ.  18. — Drying  Mole  Skins  on  a  Board,  Showing  the  Three  Stages 

of  Work  on  One  Skin. 

(1)  Four  pins  are  first  used,  one  In  each  corner;  (2)  4  intermediate  pins  are 
then  inserted,  the  skin  being  slightly  stretched;  (3)  finally  8  more  pins  are 
tacked  in,  one  between  each  two  of  those  already  in  place. 

inals  are  found  practically  throughout  North  America  from 
the  northern  limit  of  trees  to  Mexico.  Although  occasion- 
ally seen  in  the  daytime,  they  are  mainly  nocturnal.  They 
eat  vegetable  food  chiefly,  as  the  fruit,  foliage,  and  roots  of 
lilies  and  other  water  plants,  but  frequently  vary  this  kind 
of  diet  with  mussels  and  occasionally  with  fish. 

The  presence  of  muskrats  is  indicated  in  several  ways. 
In  marshes  they  build  conspicuous  houses  of  mud  and  weeds 
for  winter  occupancy.  Those  living  in  streams  have  holes 
in  banks  below  the  surface  of  the  water.     In  summer  they 


»  See  Farmers'  Bulletins  583,  "  The  Common  Mole  of  Eastern  United  States^! 
and. 832,  "Trapping  Moles  and  Utilizing  Their  Skins." 
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make  paths  of  clear  water  through  herbage  and  mud  in 
shallow  places,  and  leave  their  characteristic  droppings  on 
stones  and  driftwood.  Piles  of  mussel  shells  and  partly 
eaten  roots  are  evidence  that  muskrats  are  living  in  the 
vicinity. 

The  size  of  steel  trap  usually  set  for  muskrats  is  No.  1. 
As  these  animals  are  quit©  unsuspicious,  trapg  may  be  set 
without  bait  in  their  paths  or  at  the  entrances  to  their  bur- 
rows. Bait,  consisting  of  carrots,  parsnips,  or  sweet  apples, 
may,  however,  be  used  to  advantage,  as  muskrats  are  very 
fond  of  these  foods.  The  bait  may  be  placed  on  a  bank,  or 
suspended  on  a  stick  above  the  trap,  which  is  generally  a 
little  below  the  surface  of  the  water.    Unless  a  captured 


Fig.  19. — Simple  Box  Trap  for  Catching  Muskrats  in  Narrow  Streams. 

The  wire  doors  being  hinged  at  the  top  stay  closed  except  when  muskrats 
swim  against  them  from  the  outside.  The  wires  are  long  enough  to  prevent 
the  doors  from  swinging  outward. 

niuskrat  can  immediately  get  into  deep  water  and  drown,  it 
is  likely  to  twist  its  leg  off  above  the  trap  and  escape. 

The  box  trap  for  catching  muskrats  in  narrow  streams, 
shown  in  figure  19,  may  be  built  of  four  boards,  each  8 
inches  wide  and  42  inches  long.  The  ends  of  this  trap  are 
fitted  with  wire  doors  hanging  by  the  upper  edge.  These 
doors  remain  closed  by  their  own  weight  except  when 
pushed  open  from  the  outside.  A  swimming  muskrat  can 
enter  it  easily  but  can  not  escape  from  it.  This  trap  is  held 
slightly  under  water  by  a  weight  of  stones,  a  funnel  of  sticks 
or  stones  being  constructed  to  guide  muskrats  into  it. 

A  muskrat  skin  should  have  the  tail  and  feet  removed  and 
be  cased  flesh  side  out.^ 

»  See  Farmers'  Bulletin  869,  "  The  Muskrat  as  a  Fur  Bearer,  with  Notes  on 
Its  Use  as  Food." 
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BEAVERS. 

Beavers  have  been  exterminated  over  a  very  large  portion 
of  the  country.  They  are  now  well  protected  by  law  in 
most  of  the  States  in  which  they  are  still  found,  and  their 
numbers  and  distribution  are  gradually  increasing.  Being 
very  shy  creatures  and  mainly  nocturnal,  they  are  rarely 
seen,  but  their  dams  and  tree  cuttings  are  unmistakable 
signs  of  their  presence. 

They  feed  mainly  on  herbage  of  various  sorts  and  on  the 
bark  of  such  trees  as  cottonwood,  poplar,  maple,  and  birch, 
which  for  winter  use  they  cut  into  pieces  several  feet  long 
and  carry  to  their  ponds  to  be  peeled  under  the  ice  during 
the  winter.  They  build  dams  to  control  the  depth  of  their 
ponds,  construct  houses,  and  dig  burrows  having  entrances 
under  water.  When  they  cut  their  winter's  supply  of  food 
at  some  distance  from  their  pond,  they  drag  it  over  well- 
worn  paths  to  the  water.  The  trapper  frequently  sets  a 
No.  4  double-spring  trap  at  the  end  of  these  paths  where 
the  water  is  4  or  5  inches  deep,  or  again  at  the  entrance  of 
a  burrow.  In  any  case  he  provides  for  drowning  a  cap- 
tured beaver  by  slipping  a  smooth  pole  through  the  ring 
at  the  end  of  the  trap  chain  and  driving  the  small  end  of  it 
firmly  into  the  bottom  where  the  water  is  deep,  fastening 
the  large  end  on  the  bank  above  with  stakes  or  heavy  stones. 
On  being  caught  a  beaver  immediately  dives,  the  ring  of 
the  trap  chain  slides  down  the  pole,  and  the  animal,  held 
under  water,  soon  drowns. 

The  tail  and  feet  of  the  beaver  are  not  left  on  the  skin, 
which  is  stretched  flat  and  as  nearly  round  as  possible.  The 
common  way  of  doing  this  is  to  sew  or  lace  it  to  a  hoop  some- 
what larger  than  the  skin.  The  long  podlike  glands  known 
as  beaver  castor,  found  just  beneath  the  skin  in  front  of 
the  genital  organs  in  both  sexes,  are  in  demand  by  trappers 
and  raw-fur  buyers.  After  they  are  removed  from  the 
skinned  carcass  the  outlets  are  tied  up  to  prevent  leakage 
and  they  are  hung  up  to  dry  in  a  cool  place.  They  are  used 
by  manufacturers  of  perfumes  and  by  trappers  in  making 
scent  baits. 
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HOW  TO  PREPARE  SKINS. 

The  manner  of  skinning  a  fur  animal  depends  on  whether 
its  pelt  is  to  be  dried  open  or  cased.  For  an  open  skin  the 
first  cut  is  made  from  the  point  of  the  chin  straight  to  the 
tip  of  the  tail,  along  the  un- 
der side  of  the  body.  Side 
cuts  are  then  made  to  this 
from  the  sole  of  each  foot  by 
the  shortest  routes.  The 
only  exceptions  to  this  rule 
for  taking  off  open  or  flat 
skins  occur  with  beaver  and 
mole  skins,  which  do  not 
have  the  feet  and  tail  left  on 
them  and  are  cut  only  from 
chin  to  base  of  tail,  no  leg 
cuts  being  made.  In  peeling 
the  skin  from  a  carcass  the 
knife  should  he  used  as  little 
8S  possible  and  always  with 
extreme  care,  as  even  a  small 
gash  in  a  skin  reduces  its 
value. 

For  a  cased  skin  {fig.  20), 
a  cut  is  made  from  the  sole 
of  one  hind  foot  to  the  sole 
of  the  other,  on  a  line  run- 
ning along  the  rear  edge  of 
the  hind  legs   and   beneath 
the   tail.     The   tail    is    cut 
along  the  under  side  its  en- 
tire length  and  the  bone  is 
removed.    If  this  is  not  done 
the  hair  of  the  tail  is  likely 
to  come  out  when  the  skin 
is  dressed.    After  the  cuts  have  been  made,  the  hind  legs  and 
feet  are  skinned  out  to  the  toes,  the  toes  and  the  feet  being  cut 
on  the  under  side.    At  this  point  it  is  convenient  to  hang  the 
carcass  by  the  hamstrings  on  hooks  or  pegs.    After  the  tail 
bone  has  beentaken  out,  theentire  skin  is  turned  from  the  body 
very  much  as  a  glove  is  turned  from  the  hand.    The  fore  feet 


Tbla  aklD,  havlDg  do  dark  upotB.  1b 
[Dlitlod  to  be  caUed  "  prime," 
coinninnd  the  top  price. 
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are  opened  from  the  wrist  to  the  toes  and  skinned  out  in  the 
same  manner  as  the  hind  feet.  The  ears  are  cut  off  beneath 
the  skin  close  to  the  skull  and  the  thick  cartilage  in  them  is 
removed.  In  order  to  avoid  cutting  the  eyelids,  the  knifa 
should  be  carefully  applied  close  to  the  skull  when  the  first 
trace  of  eyes  appears  as  the  skin*  is  being  turned  from  the 
head.     Any   fat  or  muscle  adhering  to   a  skin   should  be 


Fro.  21. — Fleshing  Beam. 
Skins  are  laid  od  this  to  be  Bcrapud  free  ot  fat  and  moBcle,  either  when  Ihej 
arc  fresh  or  uftcr  belDG  soaked  In  eotd  water  ontil  they  are  soft  enough  to  t>e 
worked  readily. 

it  with  the  back  of  a  knife,  a  dull  file,  or  the  edge  of  a  square 
stick  of  hard  wood,  the  scraping  always  being  done  from  the 
head  toward  the  tail. 

After  being  scraped,  or  "  fleslied,"  skins  are  stretched  as 
uniformly  throughout  as  possible.  Open  skins  are  usually 
pinned  or  nailed  out  on  any  convenient  flat  surface,  flesh 
side  exposed.  If  such  a  surface  is  not  at  hand,  they  are 
sewed  or  laced  to  a  wooden  hoop  or  frame  of  suitable  MK6 
and  shape.    Cased  skins  are  dried  on  stretchers  made  either 
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of  thin  board  or  metal  rods  shaped  so  as  to  stretch  them 
properly  in  every  part  (figs.  20,  22,  and  23). 

Peltries  should  always  be  dried  in  a  shady,  well-ventilated 
place,  as  an  open  shed,  and  not  by  artificial  heat  when  it 
can  be  avoided.  In  regions  where  the  rainfall  is  excessive 
and  the  air  is  saturated  with  moisture,  it  is  sometimes  nec- 
essary to  dry  skins  near  a  fire. 

In  packing  furs  for  shipment  care  should  be  taken  to  ar- 
range them  so  the  fur  side  of  one  skin  will  not  be  soiled  bv 
the  flesh  side  of  another. 


Fio.  22. — Board  and  Wire  Stretchers  Designed  for 

Muskrat  Skins. 

Skins  wanted  for  home  use  may  be  dressed  by  simple 
though  somewhat  tedious  methods,  one  of  which  is  here 
outlined.  A  tanning  liquor  is  made  by  adding  to  each  gallon 
of  water  one  quart  of  salt  and  half  an  ounce  of  sulphuric  acid. 
This  mixture  should  not  btj  kept  in  a  metal  container.  Thin 
skins  are  tanned  by  it  in  one  day,  but  heavy  skins  must 
remain  in  it  longer;  they  may  remain  in  it  indefinitely  with- 
out harm.  'When  removed  from  this  liquor  they  are  Washed 
seveial  times  in  feoapy  water,  wrung  as  dry  as  possible,  and 
rubbed  on  the  flesh  side  with  a  cake  of  hard  soap.     Flat 
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skins  are  then  folded  in  the  middle,  lengthwise  over  a  clothes 
line,  hair  side  out,  and  left  to  dry.  Cased  skins  are  simply 
hung  up  by  the  nose,  hair  side  out.  When  the  hair  is  barely 
dry,  and  the  flesh  side  is  still  moist,  they  are  laid  over  a 
smootli,  rounded  board  and  scraped 
on  tlie  flesli  side  with  the  edge  of  a 
worn  flat  file  or  a  similar  blmit- 
edged  tool.  In  this  way  an  inner 
layer  is  removed,  and  the  skins  be- 
come nearly  white  in  color.  They 
are  then  stretched,  rubbed,  and 
twisted  until  quite  dry.  Fresh  but- 
ter or  other  animal  fat  worked  into 
skins  while  they  are  warm  and  then 
worked  out  again  next  day  in  dry 
hardwood  sawdust  or' extracted  by  a 
hasty  bath  in  gasoline  increases  their 
softness. 

The  main  part  of  dressing  skins 
consists  of  the  labor  applied  while 
they  are  drying,  in  order  to  make 
them   soft   and  pliable.     In   skin- 
dressing  establishments  this  opera- 
tion  is   done  by   machinery    for   s 
period  of  eight  hours  or  more,  hun- 
dreds of  skins  being  treated  at  the 
same  time.    Home-dressed  skins  are 
■wiH    softened  by   hand,   one   at  a  time, 
P.O.  23.-nabblt  Skin  on    g^ing  of  the  same  kinds  of  animaU 
wire  Stretcher.  i  j.     i  i      i-i         x 

do  not  always  work  alike.    In  some 

The  dark  spots  on  the  skin,  .      ,  •' 

caused  by  the  aevciopnipnt  of  cascs  it  IS  necessary  to  return  one  to 
a  new  srowih  of  hnir,  mate   ^^g  tanning  solution  once  or  even 

this    skin    ■•unprlmp"    nnd   o(     ,      .         ,      ,  .^         .„    e       ii       l 

soDsiderabl;  less  value  than  If    tWlCC    betore    It    Will    tinally    DeCOme 

it  wece  fully  prime.  Rpft.     IJnIess  one  has  considerable 

spare  time  it  is  more  satisfactory  to  send  skins  to  a  for 
dresser  than  to  dress  them  at  home. 

A  skin  on  which  the  fur  is  soiled  should  be  cleaned  before 
being  stretched.  Grease  may  be  removed  by  a  gasoline 
hath  or  by  hot  corn  meal  or  hardwood  sawdust  rubbed  in 
and  shaken  out  repeatedly  and  finally  beaten  out  with  a 
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limber  switch.  Light-colored  furs  are  stained  by  blood 
if  it  is  allowed  to  remain  on  them  for  any  length  of  time. 
By  exercising  care  the  trapper  can  usually  prevent  fur  from 
becoming  bloody,  but  when  this  is  impossible  the  blood 
should  be  removed  immediately  by  washing  with  clear  water 
as  long  as  the  water  shows  a  tinge  of  red.  Wet  fur  should 
always  be  dried  before  the  skin  is  stretched,  which  can  be 
done  by  shaking  and  wiping  and  applying  com  meal  or 
sawdust 

Fur  that  has  been  made  up  into  wearing  apparel  may  be 
freshened  by  laying  it  flat  on  a  table  and  rubbing  into  it, 
thoroughly,  flake  naphthalene.  The  naphthalene  has  only 
to  be  shaken  out  when  the  cleaning  is  done.  Garments  that 
are  badly  soiled  should  have  the  lining  removed  and  be  sepa- 
rated into  their  main  parts.  These  may  be  washed  sepa- 
rately in  warm  water,  with  any  kind  of  soap  that  is  suit- 
able for  washing  woolens,  rinsed  until  clean,  and  then  dried 
in  sunshine  where  there  is  a  breeze  to  carry  away  moisture 
and  keep  the  fur  in  motion.  When  almost  dry  the  parts 
should  be  worked  in  the  hands  and  beaten,  after  which  they 
are  ready  to  be  reassembled  in  the  garment. 

Furs  are  frequently  injured  by  certain  insects.  Raw 
skins,  especially  those  more  or  less  greasy,  are  very  attrac- 
tive to  larder  beetles  and  some  of  their  relatives,  both  in  the 
larval  or  immature  form  and  in  the  adult  stage.  Fur,  as 
distinguished  from  the  skin  on  which  it  grows,  is  eaten  by 
larvae  of  the  clothes  moth.  Trouble  from  both  of  these  pests 
may  be  avoided  by  keeping  furs  during  warm  weather  in 
tight  tin  or  sheet-iron  cases,  and  placing  in  an  open  dish 
1  ounce  of  carbon  bisulphide  to  each  6  cubic  feet  of  space 
when  the  case  is  finally  closed.  The  gas  arising  from  this 
liquid  when  mixed  with  air  makes  a  violent  explosive,  for 
which  reason  it  should  never  be  used  in  the  presence  of  fire. 
Dressed  furs  may  be  protected  from  moths  by  brushing  and 
combing  them  thoroughly  out  of  doors  in  bright  weather 
and  immediately  tying  them  up  in  a  sack  of  heavy  paper  or 
of  closely  woven  cotton  cloth.  Raw  furs  should  be  either 
dressed  or  disposed  of  before  the  advent  of  summer,  if  pos- 
sible, to  prevent  them  from  being  injured  by  insects  or  the 
action  of  fat. 

154887*— YBK  1919 81t 
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HOW  TO  HAVE  MORE  AND  BETTER  FUR. 

Reports  recently  received  by  the  Biological  Survey  from  a 
large  number  of  raw-fur  buyers  generally  agree  that  the 
supply  of  wild  fur  has  decreased  greatly  since  1910.  In 
many  of  these  reports  the  shrinkage  is  estunated  at  from 
25  to  50  per  cent  in  10  years.  A  review  of  the  great  fur 
sales  recently  held  in  this  country  shows  that  the  stock  dis- 
posed of  was  brought  from  all  parts  of  the  world  to  supply 
the  American  trade.  Manufactured  furs  in  1919  cost  ap- 
proximately 200  per  cent  more  than  the  same  grade  of  furs 
bought  two  years  before,  and  skins  of  animals  formerly  re- 
garded as  having  little  or  no  fur  value  were  made  up  into 
garments  selling  at  from  $100  to  $150  each.  All  this  goes 
to  show  that  the  demand  for  fur  is  far  greater  tha^n  can  be 
met.  Evidently  the  time  is  at  hand  when  steps  should  be 
taken  to  increase  and  improve  the  fur  supply.  Trappers, 
dealers,  manufacturers,  and  wearers,  possessing  in  the  ag- 
gregate a  tremendous  moral  and  financial  influence,  want 
more  and  better  fur. 

Among  the  bad  practices  which  have  reduced  the  number 
of  fur  bearers  are:  (1)  Using  poison,  which  kills  many 
animals  that  are  not  found  before  their  skins  are  spoiled; 
(2)  smoking  animals  out  of  their  dens,  which  often  suf- 
focates them  instead  of  forcing  them  out;  (3)  destroying 
dens,  which  either  leaves  the  animals  without  suitable  places 
in  which  to  rear  their  young  or  drives  them  out  of  the  neigh- 
borhood altogether;  (4)  trapping  early  in  fall,  which 
catches  animals  having  small,  unprime  pelts  before  they  are 
old  enough  to  be  suspicious  of  traps;  and  (5)  trapping  late 
in  spring,  which  destroys  breeding  females  with  young. 

If  no  early  or  late  trapping  were  done  there  would  be 
fewer  animals  taken,  but  on  the  other  hand  the  value  of  the 
catch  and  the  number  of  animals  left  to  breed  another  sea- 
son would  be  far  greater.  Skins  are  prime  for  about  two 
months  after  the  molt  is  completed,  and  during  this  time 
they  have  no  dark  spots  on  the  flesh  side.  They  are  worth 
much  more  when  prime  (fig.  20)  than  when  unprime  (fig. 
23).  Muskrat  and  beaver  pelts  are  best  in  February  and 
March,  while  those  of  other  fur  bearers  are  best  from  late  in 
>^ov^mber  till  about  the  end  of  January. 
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The  wild  as  well  as  the  domestic  animals  of  a  farm 
require  food  and  shelter,  and  while  the  farmer  is  providing 
us  a  matter  of  course  for  his  domestic  stock,  he  will,  if  wise, 
be  mindful  also  of  the  needs  of  his  wild  tenants.  If  he 
regards  his  barns  as  factories  for  producing  milk,  meat,  and 
wool,  he  may  as  well  consider  the  fox  den  in  the  hill  pasture 
and  the  big  hollow  sycamore  by  the  creek  as  fur  factories 
and  preserve  them  accordingly.  If  he  sells  only  his  excess 
domestic  stock,  he  also  will  cease  trapping  the  wild  "  stock  " 
while  there  are  enough  fur  bearers  left  on  his  land  to  insure 
another  year's  fur  harvest. 

It  is  as  logical  to  try  to  make  farms  produce  more  fur  as 
to  make  them  produce  more  beef.  The  important  point  is 
to  have  people  understand  the  possibilities  of  increasing 
their  income  in  this  way.  When  this  point  is  fully  appre- 
ciated they  will  uphold  State  laws  which  forbid  the  use  of 
smoke,  poison,  or  other  chemicals  in  taking  fur  animals,  and 
forbid  the  destruction  of  dens  and  trapping  on  land  of 
another  without  written  permission.  Such  laws  are  already 
in  force  in  several  States,  and  will  undoubtedly  be  operative 
in  all  the  fur-producing  States  in  the  near  future. 

The  measures  thus  far  considered  for  increasing  and  im- 
proving the  fur  output  have  all  been  along  the  line  of  con- 
servation. Beyond  conservation,  and  surpassing  it,  are 
sound  constructive  measures  by  which  a  great  and  perma- 
nent improvement  in  wild  fur  may  be  accomplished.  So 
thoroughly  has  the  animal  life  of  North  America  been  in- 
vestigated that  we  know  in  what  region  to  find  the  best 
foxes,  the  best  skunks,  the  best  raccoons,  the  best  muskrats, 
and  the  best  of  every  other  kind  of  fur  bearer.  Nearly  all 
these  animals  have  been  bred  in  confinement,  and  although 
only  two  or  three  have  actually  been  farmed,  there  is  no 
reasonable  doubt  that  under  favorable  conditions  all  can  be 
propagated  on  fur  farms  for,  distribution  on  preserves  in 
State  and  National  forests  or  other  public  domain,  and  on 
private  lands  set  aside  by  agreement  with  the  owners,  where 
they  will  be  fully  protected  and  from  which  they  will  spread 
when  the  natural  limit  to  their  abundance  has  been  reached. 

Just  as  State  game  farms  raise  and  distribute  game  for 
sportsmen  to  shoot  and  State  and  Federal  hatcheries  raise 
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and  distribute  fish  for  anglers  to  hook,  so  should  there  be 
State  and  Federal  fur  farms  for  raising  the  largest  and  best- 
furred  animals  to  be  found  on  the  continent  for  stocking 
preserves  for  the  benefit  of  trappers.  Possibly  here  and 
there  a  hunter  or  a  poultryman  may  be  inclined  to  oppose 
this  suggestion,  but  the  hunter  may  be  reassured  by  the  fact 
that  game  and  fur  animals  are  naturally  coexistent  and  that 
until  steel  traps  and  firearms  appeared  there  was  an  abun- 
dance of  both.  As  to  the  poultryman's  losses  due  to  fur 
animals  they  are,  in  the  main,  preventable;  the  price  of  one 
fox  pelt  is  sufficient  to  pay  for  a  good-sized  vermin-proof 
chicken  run. 

It  should  not  be  forgotten  that  the  natural  and  ordinary 
food  of  fur  animals  consists  mainly  of  materials  for  which 
mankind  has  little  or  no  use,  and  that  certain  of  these  ani- 
mals render  the  farmer  a  positive  service  by  ridding  his 
orchards,  fields,  and  pastures  of  some  of  the  worst  pests 
infesting  them.  Generally  speaking,  therefore,  the  project 
to  increase  and  improve  fur  animals  would  result  in  turning 
useless  or  harmful  organisms  into  valuable  peltries.  It 
would  also  enable  the  farmer,  when  the  regular  duties  of 
his  farm  are  at  their  lowest  ebb,  to  reap  a  self -raised  harvest 
of  fur  which  has  cost  him  nothing  and  which  probably  has 
been  developed  in  his  service. 


By  Oscar  A.  Juve, 
ScU^tific  Assistant  in  Farm  Eamomia,  Office  of  Farm  ifatuigement. 

CHOICE  OF  POWER. 

THE  CHOICE  of  sources  of  farm  power  depends  upon 
their  relative  profitableness.  To  determine  which  is 
the  more  profitable  it  is  necessary  to  consider  many  factors, 
among  which  arc  the  power  requirements  of  the  farm,  the 
size  of  the  power  units  required,  the  quality  of  work  accom- 
plished, the  displacement  of  one  form  of  power  by  the  appli- 
cation of  another,  the  total  possible  utilization  of  each  form 
of  power,  the  comparative  cost  of  operations  with  the  differ^ 
ent  forma  of  power,  the  relation  between  the  kind  of  power 
and  the  effectiveness  of  man  labor,  and  the  effect  upon  the 
profits  of  the  farm  as  a  whole. 

The  following  discussion  is  baaed  upon  the  results  obtained 
with  horse  power  on  a  number  of  representative  farms. 

IMPORTANCE  OF  COST  ACCOUNTING. 

Fif^ures  1,  2,  and  3  show  how  accounting  records  will  aid 

the  fanner  in  securing  some  of  the  facts  necessary  for  the 

-  proper  study  of  the  economical  utilization  of  farm  power. 

These  charts  are  based  on  cost  of  production  records  obtained 

from  the  three  farms  in  question. 

FiguH'  1  shows  how  the  work  horses  were  used  on  a  Wis- 
consin dairj'  farm.  Six  horses  were  used  on  this  farm. 
The  crops  grown  were  about  50  acres  of  com,  50  acres  of 
small  grain,  30  acres  of  hay,  and  10  acres  of  tobacco.  This 
combination  of  crops  created  a  rather  uniform  demand  for 
horse  power  during  the  spring  and  summer  months.     During 
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the  winter,  however,  the  horses  were  idle  a  great  deal  of  the 
time,  because  the  work  at  this  time  of  year  was  mostly 
live-stock  chores  which  did  not  require  much  horse  labor. 

Attention  is  especially  called  to  the  time  of  the  year  when 
the  various  operations  were  performed  and  to  the  amount  of 
horse  labor  each  required.  Although  most  of  the  field  work 
came  during  the  spring,  hay,  tobacco,  and  alfalfa  demanded 
considerable  power  throughout  the  sumimer.  The  percent- 
age of  total  horse  labor  required  by  each  operation  is  shown 
by  figures  on  the  left  side  of  the  chart.  These  figures  are 
especially  helpful  in  analyzing  the  amount  of  horse  labor 
that  was  done  with  different-sized  teams.  Although  nearly 
all  the  various  operations  were  at  times  done  with  two  horses, 
hauling,  com  and  tobacco  planting  and  cultivating,  as  well 
as  mowing  and  rakiag  hay,  were  regular  two-horse  operations, 
while  plowing,  disking,  harrowing,  etc.,  were  usually  per- 
formed with  the  larger  power  units.  Two-horse  operations, 
therefore,  made  up  about  58  per  cent  of  the  total  power 
demand  during  the  year. 

Figure  2  shows  the  horse-labor  distribution  for  an  Illinois 
com  and  hog  farm,  on  which  there  were  108  acres  of  com, 
56  acres  of  small  grain,  and  15  acres  of  hay.  Nine  horses 
were  kept  on  the  farm  throughout  the  year. 

The  grain  and  com  operations  created  a  heavy  demand 
for  horse  power  during  April  and  May,  and  the  upper  bar  of 
the  chart  shows  that  the  amount  of  power  used  at  this  time 
was  much  greater  than  during  any  other  period.  With  the 
'^peak  load*'  lasting  only  about  one  and  one-half  months, 
this  farm  is  in  decided  contrast  to  the  Wisconsin  dairy  farm. 

Wagon  hauling,  planting  and  cultivating  com,  mowing 
and  raking,  were  all  two-horse  operations  in  this  case,  and 
taken  together  they  make  a  total  of  57  per  cent.  The  other 
43  per  cent  of  the  work  was  practically  all  field  operations, 
for  which  three  and  four  horses  were  used,  with  the  exception 
of  the  sowing  of  fall  grains  between  the  com  rows  with  a 
one-horse  seeder. 

Figure  3  is  based  on  the  records  obtained  from  an  Iowa 
farm  on  which  there  were  12  horses  and  a  large  tractor. 
The  tractor,  however,  was  a  part  of  the  thrashing  rig  and 
was  not  Ci)nsidero(l  a  part  of  the  regular  farm  equipment. 
In  tliis  case  the  peak  load  came  during  the  latter  part  of 
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April  and  the  first  part  of  May  and  was  made  up  largely  of 
plowing,  disking,  and  harrowing.  Com  being  the  chief,  as 
well  as  the  most  profitable,  crop,  it  is  not  likely  that  the 
operator  would  consider  it  advisable  either  to  cut  down  tho 
corn  area  or  to  plow  part  or  aU  of  his  corn  land  in  the  fall. 
This  being  the  case,  there  is  evidently  no  way  of  directly 
reducing  the  peak  load,  and  hence  his  only  alternative 
would  be  to  devise  some  way  of  reducing  the  cost  of  power. 
The  reason  the  tractor  owned  by  the  operator  in  question 
was  not  used  during  this  period  was  that  previous  experience 
had  indicated  that  it  was  not  suitable  for  spring  work  under 
the  prevailing  conditions. 

While  the  tractor  was  not  used  for  field  operations  in  the 
spring,  the  chart  shows  that  it  was  used  for  all  fall  plowing, 
though  this  work  was  done  at  the  time  when  there  was  little 
other  work  for  the  horses  to  do. 

Attention  is  called  to  the  proportion  of  the  total  horse 
time  required  by  the  various  operations.  Road  hauling 
(two-horse)  consumed  26  per  cent  of  the  total  time  the 
horses  were  used,  while  farm  hauling  (two-horse)  required 
21  per  cent,  making  a  total  of  47  per  cent,  or  almost  one- 
half  of  the  total  time.  This  is  a  significant  fact  in  the  con- 
sideration of  the  choice  of  power  for  this  farm.  The  chart 
shows  that  corn  cultivation,  a  two-horse  operation  in  this 
case,  demanded  12  per  cent  of  the  total  time  and  oth^r 
two-horse  operations  consumed  6  per  cent  more,  making  a 
total  of  65  per  cent  of  the  horse  labor  performed  with  a  two- 
horse  team. 

The  percentage  of  time  used  in  plowing  on  this  farm  is 
affected  by  the  use  of  an  8-bottom  tractor  plow  in  the  fall, 
and  is  thus  smaller  than  it  would  be  were  plowing  to  be 
done  entirely  by  horsepower. 

SIZE  OF  THE  POWER  UNITS  PER  MAN. 

« 

Not  all  farm  operations  require  the  same  amount  of  power. 
Some  of  them,  hke  phinting  corn,  raking  hay,  and  others, 
are  usually  considered  one-horse  or  at  most  two-horse  opera- 
tions in  most  sections  of  the  country,  while  plowing,  disking, 
grain  cutting,  etc.,  are  coming  more  and  more  to  be  per- 
formed with  larger  ])ower  units.  This  fact,  together  with 
the  necessity  at  times  of  carrying  on  two  or  more  operations 
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simultaneously  on  different  parte  of  the  (arm,  is  a  very  im- 
portant factor  from  the  standpoint  of  farm  oi^anization, 
for  it  makes  it  necessary  that  the  farm  power  plant  be  made 
up  of  several  independent  power  units. 

Figure  4  gives  the  percentage  distribution  of  the  man 
time  that  was  used  with  various-sized  power  units  of  nine 
representative  farms  in  several  States.  There  is  a  striking 
similarity  in  the  extent  to  which  two-horse  teams  were  used 
on  all  these  farms  except  the  dairy  farm  with  40  crop  acres 
and  the  larger  farms  representing  extensive  types  of  farming 
'  of  the  Western  States.  The  reason  why  there  was  so  little 
two-horso  team  work  on  the  first  farm  was  that  much  of  the 
hauling  was  done  with  three  horses,  which  fact  also  explains 


Size  of  Team  Used  snd  Kind  of  Farm. 
Fia.  4.— Peroantags  i^  total  votUug  Ume  tbat  differmt-died  teams  we  uied  on  nine  rapre- 

the  large  number  of  hours  that  three  horses  were  used.  On 
the  two  largest  farms  there  was  very  little  intertilling  of 
crops;  the  hay  acreage  was  small  and  large  power  units 
were  used  almost  exclumvely  for  all  grain-raising  operations. 
This  accotmts  for  the  relatively  small  amount  of  two-horse- 
team  work. 

Tliis  sort  of  information  is  particularly  valuable  in  study- 
ing the  farm  power  problems,  since  it  illustrates  the  power 
needs  in  terms  of  various-sized  units.  Doubtless  further 
progress  will  be  made  in  the  hitches  of  farm  implements 
lookhig  toward  the  practical  use  of  larger  horse  units  as  tho 
means  of  increasing  the  efficiency  of  man  labor. 

Figure  5  gives,  by  months,  the  oiunber  of  hours  tJiat 
diilerent-sized  teams  were  used  on  the  three  farms  cited 
above.    As  has  already  been  indicated  (figs.  1,  2,  and  3), 
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most  of  the  farm  labor  requiring  horsepower  was  done  on 
these  farms  with  two  horses,  and  practically  two-thirds  of 
it  was  wagon  work.  Figures  on  this  point  are  important 
in  connection  with  farm  organization  studies,  for  they  aid 
in  deciding  on  the  choice  between  horse  and  mechanical 
power.  Aside  from  grain  cutting,  almost  all  of  the  three- 
and  four-horse  team  work  came  during  the  spring  months 
on  all  of  these  farms.  This  is  the  period  when  all  efficient 
farm  managers  usually  try  to  rush  the  work  by  making  each 
man  handle  the  largest  possible  power  units.  Furthermore, 
the  larger-sized  teams  usuaUy  can  be  used  to  better  advan- 
tage during  this  time  than  at  any  other  time  of  the  year. 

While  these  three  farms  happen  to.  be  very  similar  as  to 
the  size  of  teams  used,  investigations  of  this  kind  indicate 
that  there  are  large  variations  in  the  number  of  horses  used, 
even  for  the  same  operation,  in  different  sections  of  the 
country.  In  some  sections  farmers  very  seldom  hitch  more 
than  two  horses  to  any  implement,  while  in  others  the  reverse 
is  true,  namely,  that  three-,  four-,  and  six-horse  teams  are 
used  for  all  operations  other  than  hauling.  This  may,  of 
course,  be  due  to  the  diflFerence  in  farm  type,  the  lay  of  the 
land,  size  of  fields,  etc.,  but  often  it  appears  to  be  simply 
because  of  the  habit  of  the  farmer  and  customs  of  the  com- 
munity. 

The  map  shown  in  figure  6  shows  how  the  size  of  team 
used  for  plowing  varies  in  the  diflPerent  sections  of  the  United 
States.  The  power  unit  for  this  operation  alone  ranges  from 
one  horse  in  the  southeastern  States  to  five  and  over  in  the 
Dakotas,  Montana,  Washington,  and  California,  and  each 
imit  is  used  in  large  and  usually  contiguous  areas. 

AVERAGE  * 'HORSE  DAY"   MISLEADING. 

The  figures  usually  quoted  from  cost  of  production  studies 
for  the  average  horse  workday  range  from  two  to  four  hours 
per  day.  Data  of  this  sort  have  led  to  much  agitation  to 
rid  the  farm  of  idle  horses,  and  such  agitation  has  undoubt- 
edly done  much  good  by  calling  the  farmers*  attention  to  the 
importance  of  giving  this  matter  serious  consideration. 
Upon  closer  investigation,  however,  it  has  been  found  that 
tills  average  is  almost  meaningless  as  an  index  as  to  whether 
or  not  an  individual  farmer  is  guilty  of  keeping  more  horses 
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than  necessary.  One  reason  why  the  average  is  not  a  fair 
staadard  of  measurement  for  comparisons  of  this  kind  is 
that  the  most  profitable  combination  of  enterprises  ma7 
require  a  lai^o  number  of  horses  for  only  a  short  period  of 
the  year,  under  which  conditions  it  is  necessary  to  have 
enough  power  to  handle  the  work  at  tliis  time,  even  thou^ 
many  of  the  horses  may  be  idle  during  the  greater  part  of 
the  year.  The  average,  under  these  conditions,  may,  there> 
fore,  bo  exceptionally  low  and  still  it  may  be  the  best  of 
management  to  continue  this  form  of  oi^anization.  Another 
reason  for  discrediting  the  average  as  a  means  of  meaauiiiig 
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the  efficiency  of  power  utilization  oh  any  given  farm  ia  that 
in  power  organization  it  is  chiefly  a  question  of  combining 
enterprises  that  will  require  all  of  the  available  farm  power 
for  the  largest  number  of  hours. 

Figure  7  shows  tlie  number  of  luturs  the  different  numbers 
of  horses  were  used  on  the  same  tliroe  farms  cited  in  previous 
charts.  From  tliis  we  can  see  tlio  numlter  of  hours  each 
niODtli  that  the  totnl  available  power  was  required  to  do  the 
work.  Turning  to  the  Wisconsin  dniry  farms,  the  demand 
for  a  large  number  of  horses  is  shown  to  lie  in  April,  May, 
June,  and  July,  During  theso  four  montlis  the  full  number 
of  horses  were  uined  i".>  days,  wliilo  they  all  were  used  only 
idx  and  oiu^half  days  dtiriug  the  other  eight  months.     The 
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heavy  demand  for  four  horses  in  November  was  due  to 
using  two  wagons  for  husking  standing  corn,  which  was  an 
important  part  of  the  71  per  cent  of  the  work  performed 
with  two-horse  teams.  In  studying  this  chart  the  question 
at  once  arises:  To  what  extent  would  it  have  been  possible 
to  spread  the  work  out  during  the  period  of  heavy  labor 
demand  so  that  four  horses  might  have  done  the  work? 
April  shows  ten  days  of  full  use  of  all  horses,  May  nine  days, 
June  seven,  and  July  foiu*  days.  Were  it  feasible  to  use, 
say,  four  horses  more  continuously  and  get  the  work  done 
satisfactorily,  there  would  be  far  fewer  horses  on  the  farms. 
Howevery  (he  seasonfH  and  weather  conditions  that  limit  the 
hours  within  which  most  operations  must  he  performed  maJce 
such  plans  in  most  instances  impracticable. 

On  the  Illinois  farm  having  a  total  of  nine  horses  all  of 
them  were  used  at  one  time  only  six  full  days  diu'ing  the 
entire  year.  Eight  horses  were  used  only  20  days,  seven 
for  80  days,  and  six  for  28  days.  It  is  apparent  that  a  large 
nimiber  of  the  horses  on  this  farin  were  idle  during  the 
greater  part  of  the  year.  The  three  spring  months,  being 
the  period  of  heavy  demand  for  horse  labor,  used  53  per 
cent  of  the  total  horse  time. 

On  the  Iowa  farm  the  full  number  of  horses  were  used  but 
nine  days.  However,  purebred  mares  were  maintained  on 
this  farm  for  the  raising  of  colts.  While  the  peak  load  of 
horse  labor  demand  came  in  April  and  May,  as  illustrated 
by  figure  3,  the  greatest  use  for  all  horses  was  in  July  and 
September.  There  was  little  demand  for  the  simidtaneous 
use  of  more  than  six  horses  and  under,  as  the  number  above 
six  were  used  an  equivalent  of  but  40  ten-hour  days. 

Table  1  presents  these  data  in  the  form  of  the  percentage 
of  the  total  horse  power  used  on  the  above-cited  farms  in 
the  various-sized  units. 
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The  above  illustrations  have  been  used  to  call  attention 
to  a  few  of  the  many  important  phases  of  the  fann-power 
problem.  They  show  how  horses  are  being  used  on  farms 
to  furnish  the  power  required.  With  the  introduction  of 
practical  types  of  mechanical  power  the  farmer  must  face 
the  question  of  whether  he  should  substitute  the  tractor  for 
some  of  his  horses.  If  he  decides  to  introduce  the  tractor, 
he  must  detennine  what  combination  of  horse  and  mechan- 
ical power  will  be  the  most  profitable  on  bis  farm.  To 
answer  these  questions  accurately  requires  comprehensive 
data  as  to  all  the  facts  involved.  It  is  hoped  that  the  mate- 
rial here  presented  may  throw  light  on  the  nature  of  this  prob- 
lem, and  suggest  some  of  the  factors  to  be  considered  in 
seeking  its  solution. 


APPENDIX. 


AGRICULTURAL  COLLEGES  IN  THE  UNITED  STATES' 

College  instruction  in  agriculture  is  given  in  the  colleges  and  universities 
receiving  the  benefits  of  the  acts  of  Congress  of  July  2,  1862,  August  30,  1890, 
and  March  4,  1907,  which  are  now  in  operation  in  all  the  States  and  Ter- 
ritories except  Alaska.  The  total  number  of  these  institutions  is  69,  of  whidi  67 
maintain  courses  of  instruction  in  agriculture.  In  23  States  and  Porto  Rico  the 
agricultural  colleges  are  departments  of  the  State  universities.  In  17  States 
separate  institutions  having  courses  in  agriculture  are  maintained  for  the 
colored  race.  All  of  the  agricultural  colleges  for  white  persons  and  several  of 
those  for  negroes  offer  four-year  courses  in  agriculture  and  its  related  sciences 
leading  to  bachelor's  degrees,  and  many  provide  for  graduate  study.  About  60 
of  these  institutions  also  provide  special,  short,  or  correspondence  courses  in 
the  different  branches  of  agriculture,  including  agronomy,  horticultune,  animal 
husbandry,  poultry  raising,  cheese  naklng,  dairying,  sugar  making,  rural  engi- 
neering, farm  mechanics,  and  other  technical  subjects.  The  agricultural  experi- 
ment stations,  with  very  few  exceptions,  are  departments  of  the  agricultural 
colleges.  All  of  the  colleges  have  extension  services  for  conducting  cooperative 
extension  work  in  agriculture  and  home  economics  in  accordance  with  the  act 
of  Congress  of  May  8,  1914.  With  a  few  exceptions,  each  of  the  land-grant 
colleges  offers  free  tuition  to  residents  of  the  State  in  which  it  is  located.  In 
the  excepted  cases  scholarships  are  open  to  promising  and  energetic  students, 
and  in  all  opi)ortunities  are  found  for  some  to  earn  part  of  their  exi)enses  by 
their  own  labor.    The  exi)enses  are  from  $125  to  $300  for  the  school  year. 

Agricultural  colleges  in  the  United  States. 


state  or  Territory. 


Alabama. 


Arizona... 
Arkansas. 

California. 
Colorado.. 


Connecticut, 
Delaware 


Florida. 

Georgia. 
Hawaii. 


Name  of  institution. 


Alabama  Polytecbxiic  Institute 

Agricultural  School  of  the  Tusk^ee  Nor- 
mal and  Industrial  Institute. 

ACTicultural  and  Mechanical  College  for 
Negroes. 

College  of  Agriculture  of  the  University 
of  Arizooa. 

College  of  Agriculture  of  the  University 
of  Arkansas. 

Branch  Normal  College 

College  of  Agricoltnre  of  the  University 
of  California. 

The  State  Agricultural  College  of  Colo- 
rado. 

Connecticut  Agricultural  College 

Delaware  CoU^e 

State  College  for  Colored  Students 

CoUege  of  Agriculture  of  the  University 
of  Florida. 

Florida  Agricultural  and  Mechanical 
CoUege  for  Negroes. 

Georgia  State  College  of  Agricnltore 

Georgia  State  Industrial  CoUege 

College  of  Hawaii 


Locatlao. 


Auburn 

Tuskegee  Institute. 

Normal 

Tucson 

FayetteviUe 


Pine  Bluff. 
Berkeley.. 


Fort  Collins... 

Storrs , 

Newark , 

Dover 

Gfkinesville 


Tallahassee 


Athens.... 
Savannah. 
Honolulu. 


Presldaat, 


C.C.  Thach. 
R.  R.  Motoo.s 

W.  S.  Buchanan. 

D.  W.  Working.* 

Bradford  Knapp.* 

J.  G.  Ish,jr. 
T.  F.  Hunts 

C.  A.  Lory. 

C.  L.  Beach. 
S.  C.  Mitchea 
W.  C.  Jason. 
P.  H.  Rolfs.« 

N.  B.  Young. 

A.  M.  Soule. 
R.  R.  Wright. 
A.  L.  Dean. 


1  Including  only  institutions  established  undw  the  land-gxant  act  of  July  2, 18C2. 

« Principal. 

3Dean. 
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Agricultural  colleges  in  the  Undted  States — Continued. 


State  or  Territory. 

Idaho 

nUnois 

Tntl^ftTm. 

Iowa 

Kansas 

Kentucky 

Louisiana 

Idaine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

"Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire.. 
New  Jersey 

New  Mexico 

New  York 

North  Carolina... 

North  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Porto  Rico 

Rhode  Island 

South  Carolina . . . 

South  Dakota 

Tennessee 


^Dean. 


Name  of  institution. 


College  of  Agriculture  of  the  University 
of  Idaho. 

College  of  Agriculture  of  the  University 
of  Illinois. 

School  of  Agriculture  of  Purdue  Univer- 
sity. 

Iowa  State  College  of  Agriculture  and 
Mechanic  Arts. 

Kansas  State  Agricultural  Collie 

The  Collcore  of  Agriculture  of  the  Univer- 
sity of  Kentucky. 

The  Kentucky  Normal  and  Industrial 
'Institute  for  Colored  Persons. 

Louisiana  State  University  and  Agricul- 
tural and  Mechanical  College. 

Southern  University  and  Agricultural 
and  Mechanical  College  of  the  State  of 
Louisiana. 

CoU^e  of  Agriculture  of  the  University 
of  Maine. 

Maryland  State  Collie  of  Agriculture. . . 

PrmcessAnneAcademy,Eastem  Branch 
of  the  Maryland  State  College  of  Agri- 
culture. 

Massachusetts  Agricultural  College 

Massachusetts  Institute  of  Technology '. 

Michigan  Agricultural  College 

Department  of  Agriculture  of  the  Uni- 
versity of  Minnesota. 

Mississippi  Agricultural  and  Mechanical 
Collie. 

Alcorn  Agricultural  and  Mechanical  Col- 
lege. 

CoU(^  of  Agriculture  of  the  University 
of  Missouri. 

School  of  Mines  and  Metallurgy  of  the 
University  of  Missouri.' 

Lincoln  Institute 

Montana  State  College  of  Agriculture 
and  Mechanic  Arts. 

College  of  Agriculture  of  the  University 
of  Nebraska. 

College  of  Agriculture  of  the  I^niversity 
of  Nevada. 

New  Hampshire  College  of  Agriculture 
and  the  Mechanic  Arts. 

S  tate  College  of  A  gricultureand  Mechanic 
Arts  of  Rutgers  College  and  the  State 
University  of  New  Jersey. 

New  Mexico  College  of  Ag^culture  and 
Mechanic  Arts. 

New  York  State  CoU^e  of  Agriculture. . 

The  North  Carolina  State  College  of  Ag- 
riculture and  Engineering. 

Negro  Agricultural  and  TechniralCollege. 

North  Dakota  Agricultural  College 

College  of  Agriculture  of  Ohio  State  Uni- 
versity. 

Oklahoma  Agricultural  and  Mechanical 
College. 

Agricultural  and  Normal  University 

Oregon  Agricultural  College 

The  School  of  Agriculture  of  the  Penn- 
sylvania State  College. 

College  of  Aericulture  and  Mechanic  Arts 
of  the  University  of  I^orto  Rico. 

Rhode  Island  State  College 

The  Clemson  Agricultural  College  of 
South  Carolina. 

State  Agricultural  and  Mechanical  Col- 
lege of  South  Carolina. 

South  Dakota  State  College  of  Agricul- 
ture and  Mechanic  Arts. 

College  of  Agriculture,  University  of  Ten- 
nessee. 

Tennessee  Agricultural  and  Industrial 
State  Normal  School. 


Location. 


Moscow 

Urbana 

La  Fayette. 
Ames 


Manhattan. 
Lexington.. 


Frankfort. 


UniverslW  Station, 
Baton  Rouge. 

Scotland  Heights, 
Baton  Rouge. 

Orono 


College  Park... 
Princess  Anne. 


Amherst 

Boston 

East  Lansing 

University     Farm, 

St.  Paul 
Agricultural  College . 


AlcOTn 

Columbia. 
Rolla 


Jefferson  City. 
Bozeman 


I^ncoln 

Reno 

Durham 

New  Brunswick. 

State  College.... 


Ithaca 

West  Raleiga. 


Greensboro 

Agricultural  College , 
Columbus 


Stillwater. 


Langston 

Corvallis 

State  College. 

Mayaguez 


Kingston 

Clemson  College. 


Orangeburg. 
Brookings... 
Knoxville... 
Nashville . . , 


President. 


E.J.Id(:ings.i 

E.  Davenport.! 

J.  n.  Skinner.i 

R.  A.  Pearson. 

W.  M.  Jardine. 
T.  P.  Cooper.i 

G.  P.  Russell. 

T.  D.  Boyd. 

J.  S.  Clark. 

L.  S.  MerriU.i 

A.  F.  Woods. 
T.  H.  Klah.« 

K.  L.  Butterfleld. 


F.  S^edzie. 
R.  W.  Thatcher.! 

W.  H.  Smith. 

L.  J.  Rowan. 

F.  B.  Mumford.1 

A.  L.  McRae.« 

Clement  RichardsosT 
Alfred  Atkinson. 

E.  A.  Burnett.i 

C.S.Knight.i 

R.  D.  HetzeL 

W.H.S.Deuurast. 

A.D.Crile. 

A.  R.  Mann.! 
W.C.Riddick. 

J.  B.  Dudley. 
E.F.Ladd. 
Alfred  ViviaiLi 

J.W.CantweU. 

J.  M.  Marqoess. 
W.  J.  Kerr. 
R.  L.  Watts.» 

R.  S.  Garwood.! 

Howard  Edwards. 
W.  M.  Ri^s. 

R.S.Wilkinson. 

W.E.Johnson. 

H.A.Morgan. 

W.J.Hale. 


'PrincipaL 


*  Does  not  maintain  courses  in  agriculture.         *  Director. 
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Agricultural  colleges  in  the  United  States — Ck>ntinued. 


State  or  Territory, 


Name  of  institution. 


Location. 


Texas. .. 

rtah.... 
Vermont 

Virginia. 


Washin^^ton . . 
West  Virginia. 


Wii  onsin. 

Wj'orring. 


Agricultural  and  Ifochanical  College  of 
Texas. 

Prairie  View  State  Normal  and  Indus- 
trial College. 

The  Agricultural  Ck>l]ege  of  Utah 

College  of  Agriculture  of  the  University 
of  Vtfmont. 

The  Virginia  Agricultural  and  Mechani- 
cal Collie  and  Polytechnic  Institute. 

The  Hampton  Normal  and  Agricultural 
Institute. 

State  CoUeee  of  Washington 

College  of  Agriculture  of  West  Virginia 
University. 

The  West  Virsrinia  Collegiate  Institute. . 

College  of  Agriculture  of  the  University 
of  Wisconsin. 

College  of  Agriculture,  Univn^ty  of 
Wyoming. 


College  Station 

Prairie  View 

Logan 

BurUngtoQ 

Blacksburg 

Hampton 

Pullman 

Morgantown 

Institute 

Kadison 

Laramie 


President 


W.B.B>zeIL 

J.  G.Psbonie.1 

E.G.  Peterson. 
J.  L.  Bills.* 

J.A.Biirra8s. 

J.E.Gregg.1 

E.O.Holland. 
J.L.Coulter.> 

Byrd  Prlllerman. 
H.L.RusselLs 

A.  D.  FaviUe.* 


»  PrincipaL 


« Dean. 


AGRICULTURAL  EXPERIMENT  STATIONS. 


Alabama   (College),  Auburn:  J.  P.  Duggar. 
Alabama    (Canebrake),    Uniontown :    J.    M. 

Burgess. 
Alabama    (Tuskegee),    Tuskegce    Institute: 

G.  W.  Carver. 
Alaska.  Sitka  (Rampart,  Kodiak,  Fairbanks, 

and  Matanuska)  :  C.  C.  Georgeson.* 
Arizona,  Tucson  :  D.  W.  W^orking. 
Arkansas,  Fayetteville :  Bradford  Knapp. 
California,  Berkeley:  H.  J.  Webber. 
Colorado.  Fort  Collins :  C.  P.  Gillette. 
Connecticut    (State),  New  1 

Haven >E.  H.  Jenkins. 

Connecticut  (Storrs),  Storrs  I 
Delaware,  Newark  :  C.  A.  McCue. 
Florida,  Gainesville:  P.  H.  Rolfs. 
Georgia,  Experiment:  H.  P.  Stuckey. 
(aiam  :»   C.    W.    Edwards.* 
Hawaii    (Federal),  Honolulu:  J.  M.   West- 
pate.* 
Hawaii  (Sugar  Planters'),  Honolulu:  H.  P. 

Agee. 
Idaho.    Moscow :  E.  J.  Iddlngs. 
Illinois,  Urbana :  E.  Davenport 
Indiana.  La  Fayette:  C.  G.  Woodbury. 
Iowa,  Ames :  C.  P.  Curtiss. 
Kansas,  Manhattan  :  F.  D.  FarreU. 
Kentucky,  Lexington :  T.  P.  Cooper. 
Louisiana     (State),   Unl-i 

verslty   Station,  Baton 

Rouge 

Louisiana  (Sugar),  Au- 
dubon Park,  New  Or- 
leans   

Louisiana  (North),  Cal- 
houn  

Louisiana  (Rice),'  Crow- 
ley   

Maine.   Orono  :   C.   D.   Woods. 

Maryland,  College  Park:  H.  J.  Patterson. 

Massachusetts.  Amherst :  F.  W.  Morse.* 

Michigan,  East  Lansing:  R.  S.  Shaw. 

Minnesota,   University  Farm,  St.  Paul :   R, 
W.   Thatcher. 

Mississippi,  Agricultural  College  :  J.  R.  Ricks. 


W.  H.  Dalrymple. 


J.  G.  Lipman. 


Missouri   (College),  Columbia:  F.  B.  Mum- 
ford. 

Missouri    (Fruit),  Mountain  Grove:  F.  W. 
Paurot. 

Montana,  Bozeman :  P.  B.  Linfleld. 

Nebraska,  Lincoln :  K  A.  Burnett. 

Nevada,  Reno :  S.  B.  Doten. 

New  Hampshire.  Durham  :  J.  C.  Kendall. 

New   Jersey    (College),   New 
Brunswick 

New    Jersey     (State),    New 
Brunswick 

New  Mexico,  State  College:  Fabian  Garcia. 

New  York  (State).  Geneva:  W.  H.  Jordan. 

New  York  (Cornell),  Ithaca  :  A.  R.  Mann. 

North  Carolina,  Raleigh  and  West  Raleigh : 
B.  W.  Kilgore. 

North  Dakota,  Agricultural  College:  P.  F. 
Trowbridge. 

Ohio,  Wooster:  C.  E.  Thorne. 

Oklahoma,  Stillwater :  H.  G.  Knight. 

Oregon,  Corvallis  :  A.  B.  Cordley. 

Pennsylvania,  State  College :  R.  L*.  Watts. 

Pennsylvania    (Institute  of  Animal   Nutri- 
tion), State  College:  H.  P.  Armsby. 

Porto   Rico    (Federal),    Mayagoes:   D.   W. 
May.* 

Porto  Rico   (Insular),  Rio  Pledras:  E.  D. 
Col6n. 

Rhode  Island,  Kingston  :  B.  L.  Hartwell. 

South   Carolina,   Clemson   College :    H.    W. 
Bar  re. 

South  Dakota,  Brookings :  J.  W.  Wilson. 

Tennessee,  Knoxvllle :  H.  A.  Morgan. 

Texas,  College  Station :  B.  Youngblood. 

Utah,  Logan-:  F.  S.  Harris. 

Vermont,  Burlington :  J.  L.  Hills. 

Virginia     (College),     Blacksburg:     A.     W. 
Drinkard,  jr. 

Virginia  (Truck).  Norfolk :  T.  C.  Johnson. 

Virgin  Islands.  St.  Croix  :  Longfleld  Smlth.^ 

Washington,  Pullman :  E.  C.  Johnson. 

West  Virginia,  Morgantown  :  J.  L.  Coulter. 

Wisconsin,  Madison :  H.  L.  Russell. 

Wyoming,  Laramie:  A.  D.  Faville. 


*  .Agronomist  in  charge. 

*  Address  :  Island  of  Guam,  via  San  Francisco. 


'Animal  husbandman  in  charge. 
*  Acting  director. 
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Alabams :  CommlslBoner      of      Agriciiltare, 

U0Qtgamei7. 
Arliona.;  Deao,  CoUego  of  Agrlcultare,  Toi 

ArkuiHBs:  CammlBsloner     of     Bareaa     o 

Ulnes,    MHoalartUKs,    and    Agrlcnltor^ 

Little  Rock. 
Calirornla  :  Director  of  AgTicultur?,  Sacra- 
Colorado:  Cog 

Board  o(  Ii        „  ,  _ 

Conafctlirut :   Spcretary  of   Btate   Board 

AriI culture,  Hartforil. 
Delaware;   Secretary  of  Btate  Board  0(  Ag- 

rlcultnre.  Doter. 
Plorlda  :  Commlaalooer  of  Agricalture,  Tal- 

tieorgln  :  Coin ihIbbI oner  of  Agricnltare,  At 
InnU. 


Iowa :  Seen 


Dps  Moloes. 


culture,  Topekd. 


Department  of  Agrlcnl 

of  Btate  Board  of  Agrl- 

Agricnltnre, 


Frankfort. 
Louisiana :   CommlsBloner     of     Axrlciiltare 

■nd  Immigration.  Baton  BoDge. 
Maine:  Commlseloiier  of   Agrlcultuie,   An- 


-„ inifton. 

Ub  RtiachuBetta :  Commlaalaner  of  Agricul- 
ture, Boston. 

MkblRiin:  PccBident.  Michigan  AgrlcQl- 
' — -kl  College,  Ear-  '---" — 


Commerce,  Jacksou. 

MUBonrl :   Secretary  of  Btate  Board  Of  Agrl 

culture,  JefTerson  City. 
Montana  :  CommlHsloner  of  Agriculture  and 

Publlclly,  Helena. 


Neliraaka :  Secretary  of  State  Board  of  Am- 
riculture.  Uncoln. 

Nevada:   t^D,  Collegeof  Agrictdtnre,  Reno. 

New  Hampshire :  Commlaatoner  of  Agrliiil. 
ture.  Concord. 

New  Jeraej :  Secretary  of  Department  of 
Agrlcnltnre,  Trenton. 

New  Meilco :  President.  New  Mexico  Col- 
lege of  Agrlcaltnre  and  Mechanic  Arta, 


State  Collece. 
New    York:  CommlBdon 

Alhany. 
~'     :  CommlBSloDer  of  Agrlciil- 


of   Agrlcaltnre, 


Oregon ;  President,      C^gon     AgrlcnltDral 

College,  CorTsllU. 
PeDQByfvanla :  Secretary     of     AgrlcniniK, 


Agriculture,  Providen 
South  Caroltna :  Comm 

lure.  Commerce,  and 

bla. 
South  Datot*  :  Commlealoner  of  Immlgm- 

tlon.  Pierre. 
Tennessee:  CominlBBloner    ot    Agriculture, 

Agricnltuie,  Ans- 

iral    College   ot 

>f     Agrienltnre, 

Agrlcoltore  and 

or  Agriculture, 

ler   of   Agrlcnl- 

of    Agrlcultare, 

if    Immigration, 


STATE  OFFICERS  IN  CHARGE  OF  COOPERATIVE  AGRICULTURAL 
EXTENSION  WORK. 


Alabama  :  T.  F.  Dnggar,  Alabama  Polytech- 
-'-  InBtltutc.  Auburn. 

a  :  E.  P.  Tnjlor,  College  of  Agrl 
,  DnlverKltj  of  Arizona.^  Tacnon, 

etitevllle. 


-.c  InBtltutc.  Aub 

Arizona  :  E.  P.  Tnvlor,  College  of  Agrlcal. 
ture,  CnlTerKKv  of  Arizona.  Tncfon, 

ArkaniwH:  W.  C.  LasBetter,  College  of  Agri- 
culture.   UnlTerelty    of   Arkansas.    Fay- 


:     Of 
^B'"— 'J"       Vnlvursltr      nf      fVillfni     ■ 

Berkeley. 
Colorado :  H,  T.  Fii'ncb,  Stnte  Agricultural 

College  of  Colorado.  Fort  Collins. 
Connecticut :  H.  J.   Baker.  Conucctlcnt  Ag- 

rlcDltura]  College.  Slorrs, 
Delaware :  C  A.  McCue,  Delaware  College, 


Idaho:    , 

llUnoli.  \  W    F,  HnDdscbln,  College  of  Agrl- 

cnlture.   ViilTervlty  of  IIIIooIb.  Urbana, 
Indiana :  (1.  I.  CbrlBtle.  runliie  University, 

Iji  Payelte. 
luwn:    H.    K.   HIIkk.  Towa    State   College  ot 

Agrlcult.in>    and    Mochanlr    Arls.    Amea, 
Kannan:    llnrry    tinibi'rger.     Kansaa    State 

Agri.ulturnl  College,  Wanhattan. 


KentuckS  :  T.  P.  Cooper.  Collese  ot  Asrl- 
culture.  University  of  Kentucky,  LeiTng- 

Lniilninna  :  W.  R.  PerklDs.  Louisiana  State 
University  and  AsTlCDltural  and  He- 
rhnnlcsl    College,    Baton    Bouge. 

Maine:  I..  S.  Merrill.  College  of  Agricul- 
ture,   tlnlTcrslly   of  Maine,   Orono. 

Maryland:  T.  B.  Symons,  Maryland  State 
CoUegi'  of  Agriculture,   College  Park. 

MHKsnrEusetls :  .1.  D.  Wlllard.  MasnchU- 
aetta  Agricultural  College.  Ambcrat. 

Michigan  :  R.  J.  Baldwin.  Michigan  Agri- 
cultural College,   East   lAOSlng. 

MlnneBotB  :  A.  D.  Wllaon,  Departnwnt  of 
Adriculture,  University  of  Minnesota. 
"-•■ '*-  *■ "1,  Paul. 


MlBHOUri  :  A.  J.  Meyer,  College  of  Agricul- 
ture, UnlvecBlty   of  Missouri,  Columbia. 

Montana :  F.  B.  Cooley.  Montana  Btate  Col- 
lege of  Agriculture  and  Mechanic  Arts, 
Boieman. 

Nehraska  :  W,  H.  Brokaw.  College  of  Agri- 
culture, DnlTeralty  of  NebniBka,  Lincoln. 

Nevada  :  C.  A.  Norcroas.  College  ot  Agri- 
culture, tlnlverslty  ot  Nevada,  Beno. 


St(Ue  Oificers  in  Charge  of  Exteiisi&n  Work. 
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New  Hampshire :  J.  C.  Kendall,  New  Hamp- 
shire College  of  Agriculture  and  the  Me- 
chanic Arts.  Durham. 

New  Jersey :  L.  A.  Clinton,  Rutgers  Col- 
lege and  the  State  University  of  New 
Jersey,  New  Brunswick. 

New  Mexico :  C.  F.  Monroe.  New  Mexico 
College  of  Agriculture  and  Mechanic 
Arts,  State  College. 

New  York  :  A.  R.  Mann,  New  York  State 
College  of  Agriculture.   Ithaca. 

North  Carolina  :  B.  W.  Kilgore,  North  Caro- 
line State  College  of  Agriculture  and  En- 
gineering, WeKt  Raleigh. 

North  Dakota:  Q.  W.  Randlett,  North  Da- 
kota Agricultural  College,  Agricultural 
(.\)llege. 

Ohio :  H.  C.  Ramsower.  College  of  Agricul- 
ture, Ohio  State  University,  Columbus. 

Oklahoma  :  J.  A.  Wilson,  Oklahoma  Agri- 
cultural and  Mechanical  College,  Still- 
water. 

Oregon : ,    Oregon    Agricultural 

College,  Corvallls. 

Pennsylvania :  M.  S.  McDowell,  Pennsyl- 
vania State  College,  State  College. 

Rhode  Island :  A.  £.  Stene,  Rhode  Island 
State  College,  Kingston. 


South  Carolina :  W.  W.  Long,  Clemson 
Agricultural  College  of  South  Carolina, 
Clemson  College. 

South  Dakota :  C.  Larsen,  South  Dakota 
State  College,  Brookings. 

Tennessee :  C.  A.  Keffer,  College  of  Agri- 
culture, University  of  Tennessee,  Knox- 
vlUe. 

Texas :  T.  O.  Walton,  Agricultural  and 
Mechanical  College  of  Texas,  College  Sta- 
tion. 

Utah:  J.  T.  Calne,  3d,  Agricultural  Col- 
lege of  Utah,  liOgan. 

Vermont:  Thos.  Bradlee,  University  of 
Vermont  and  State  Agricultural  College, 
Burlington. 

Virginia  :  J.  R.  Hutcheson,  Virginia  Poly- 
technic Institute,   Blacksburg. 

Washington :  S.  B.  Nelson,  State  College 
of  Washington,  Pullman. 

West  Virginia:  N.  T.  Frame,  College  of 
Agriculture,  West  Virginia  University, 
K^rgantown. 

Wisconsin  :  K.  L.  Hatch,  College  of  Agricul- 
ture. University  of  Wisconsin,  Madison. 

Wyoming :  A.  B.  Bowman,  College  of  Agri- 
culture, University  of  Wyoming,  Laramie. 
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Live  Stock  Associations. 


607 


OQ 


9 

a 

B 

a 

8 

o 

o 

crj 

«< 

u 
en 


•I    -^ 

OCQ      OQ 


SOCO 


QQP^^ 


ddnir;i4^»S^»a;(<aQadPkHQ;2i 


h45 


J5 


U 

*»  a  ® 


o 


o 
O 

§ 


1 


o 


.2  6 


d 

,2 


i9 


I^J 


gO 


iilii  i; 


60 


a 


bfi 


I 

OQ 


OS 


•a 

to  w  _r     W 


«^ft 

QQ    . 

82 


•a 

CO 


OQ 


608  Yearbook  of  the  Depa/rtToent  of  Agriculture^  1919, 


o 


8 


}<>< 


i3 


|nHfp?2i 


o 

•a" 

o 


I 

a 


O 


00-^  O 


;^c3pQHPn^qqoq 


Is  I  mnii 


s 


'>fA 


ill 


STATISTICS  OP  GBAIN  CROPS,  1919. 

CORN, 
Table  1. — Com;  Arra  and  prxxluctvm  in  undrrmenlioned coun 
[000  onutted.] 


•  No  oliicial  stallsUcs. 
'  OJd  bound vias. 

•  IncludlDg  BCBSanblk  but  uxladliiK  Dobnulja. 


)  Yearbooi  of  the  DepartmeTit  of  AgricuU-ure,  1919. 

CORN— Contdnued. 
Table  2.— Com:   Total  production  of  coutUritt  juvmtd  in  Tahiti,  1895-1916. 


Year. 

Prodoctlai. 

Year. 

Pioductlon- 

Y^. 

Vta. 

Prodnctton. 

BiuM, 

3;7»a;66i;«fl 

IMS 

"" 

4,371,888,000 

n  (Ae  P^niferf  States, 


•etaras;  Ogurea  In  Toman  are  eatlmalea  at 
^  br  apptymg  estimated  iwrceatHgris  ot  ir 
ar,  except  tbat  a  revised  base  Is  used  for  e 


tbe  Department  of  AsrI- 
icrease  or  dacmee  to  Om 
Lpplylng  percentage  eiti- 


StaHstiea  of  Com. 

CORN— Continued. 


Tabu  3.— Com:  J. 


nOte  UnittdStaUt, 


I  Flgurea  Bdjusud 
RLE  4. — Com:  Revised  acreage,  productv 
-K.— This  revMco  [or  IST9  uid  IWR-ISOS  anaista 


and  Jam  value,  1879,  and  1S89-190S. 


ling  the  Department  of  A^ricnltim 
_  . .  _.„i,  the  total  produotlfBi,  (2)'-  -•"-— 
be  ansiatent  with  the  lollowlog  as 


uiscresge,  the  total  productl<ai,  <3)inadjustkngtb 
mo  be  ansiatent  with  the  lollowlog  as  well  ai  the  pri 
il  lana  value  bom  tbuse  revised  pcoductioD  flgarea. 


93, 673, 000 
m,M3,000 

M,vn,ms 

W,M»,000 


^ 

713 

w 

339 

890 

BK 

S5 

AM 

m 

xtu 

an 

Kg,M7,oao 
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CORN— Continued. 
Table  5. — Com:  Acreage^  production,  and  total  farm  valiu,  by  States,  1918  and  1910. 


State. 


Maine 

New  Hampshire. . . 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Deiaware 

Maryland 

VirRinla 

West  Virginia 

North  Carolina 

South  Carolina 

Georgia 

Florida 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Mhmesota 

Iowa 

Missouri 

North  Ihikota 

South  Pakota 

Nebraska 

Kansas 

Kentucky 

Tennessee 

Alabama 

Mississippi 

T/niisiana 

Texas 

Oklahoma 

Arkansas 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington 

Oregon 

Caluomia 

United  States 


Thousands  of  acres. 

Production  (thousands 
of  bushels). 

Total  value,  baslB  Dec. 
1  price  (thounods  of 
dollars;. 

1919 

1918 

1919 

1918 

1919 

1918 

20 
21 
40 
44 
11 

23 
24 
40 
45 
13 

1,100 
1,050 
2,120 
2,640 
495 

1,035 
1,080 
1,520 
2,340 
572 

2,145 
1,786 
3,710 
4,541 
921 

1,728 
1,620 
2,684 
8,978 
1,030 

fi5 

820 

270 

1,536 

230 

56 

800 

265 

1,479 

230 

3,300 
35,260 
10,800 
72,192 

6,900 

2,800 
28,800 
10,865 
59,160 

7,130 

6,940 

58,632 

16,524 

106,123 

10,005 

4,788 
80,400 
16,298 
91,008 

0,007 

603 
1,600 

735 
2,900 
2,340 

686 
1,600 

750 
3,030 
2,175 

28,413 
44,800 
24,990 
55,100 
37,440 

24,010 
44.800 
23,250 
63,630 
36,975 

39,778 
76,712 
40,984 
101,935 
73,767 

82,414 
71680 
41,850 
112,639 
72,101 

4,820 
840 
8,700 
4,750 
8,600 

4,590 
800 
3,600 
6,000 
9,700 

69,890 

12,600 

162,800 

175,750 

301,000 

68,850 

12,800 

129,600 

165,000 

344,350 

Ul,824 
17,640 
196,988 
219,688 
391,300 

113,601 
17,604 
188,480 
lOOfSSO 
418,220 

1,650 
1,820 
2,950 
10,000 
5,756 

1,610 
1,710 
2,780 
9,800 
6,693 

64,350 

85,540 

118,000 

416,000 

155,412 

48,300 

68,742 

111,200 

352,800 

133,860 

88,808 
106,026 
141,600 
499,200 
214,460 

02,700 

80,365 

128.432 

480,416 

101,420 

508 
3,200 
7,030 
4,475 
3,300 

484 
3,100 
6,954 
6,130 
3,500 

16,764 
91,200 
184,186 
69,362 
82,500 

9,196 

105,400 

123,086 

43,523 

91,000 

23,470 
108,628 
224,707 

97,107 
127,875 

11,065 
116,040 
167,680 

64,8tt 
132,800 

3,250 
4,334 
3,980 
1,850 
6,760 

3,250 
4,378 
3,900 
1,800 
6,500 

74,750 
62,843 
59,700 
32,375 
202,800 

78,000 
63,919 
66,300 
28,800 
65,000 

117,858 
99,020 
06,520 
48,662 

230.301 

118,100 
04,000 

100,118 
46,868 

114,400 

3,100 
2,707 

128 
48 

671 

3,100 
2,700 

100 
40 

610 

74,400 

48,726 

1,728 

768 

11,206 

23,250 

35,100 

2,100 

1,000 

10,675 

94,488 

79,911 

2,851 

1,267 

16,913 

r,180 

68,180 

2,835 

1,400 

14,411 

240 

39 

24 

3 

160 

34 

24 

2 

7,200 

1,287 

432 

90 

4,000 

952 

672 

64 

10,872 

2,674 

648 

126 

7,200 

1,000 

1,216 

184 

24 
45 
71 

87 

23 
50 
44 
85 

840 
1,620 
1,860 
2,871 

920 
1,900 
1,364 
2,975 

1,385 
2,997 
2,8S3 
6,130 

1,684 
8,230 
2,114 
6,743 

102,175 

104,467 

2,917,450 

2,502,665 

3,034,234 

8,416,240 

Statistics  of  Cam. 
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CORN— Continued. 

Table  6.^— Com:  Production  and  distribution  in  the  United  States^  1897-1919. 

[000 omitted,  except  in  percentile  colamns.] 


Year. 


1897 
\S9H 
1899 
1900 
1901 

1902 
1903 
1904 
1905 
1906 

1907 
1908 
1909 
1910 
1911 

1912 
1913 
1914 
1915 

1016 
1917 
191S 
1919 


Old  stock 

on  firms 

Nov.  1. 


Bitshels. 

290,934 

137,894 

113,644 

92,328 

95,825 

29,267 

131,210 

80,246 

82,285 

119,633 

130,095 

71,124 

79,779 

115,696 

123,824 

64,764 

137,972 

80,046 

96,009 

87,906 

34,448 

114,678 

69,835 


Crop. 


Quantity. 


Biuhfls. 
1.902.968 
1,924,185 
2,078,144 
2,105,103 
1,522,520 

2,523,648 
2,244,177 
2,467,481 
2,707,994 
2,927,416 

2,592,320 
2,668,651 
2,552,190 
2,886,260 
2,531,488 

3,124,746 
2,446,988 
2,672,804 
2,994,793 

2,566,027 
3,065,233 
2,502,665 
2.017.450 


Quality. 


Percent. 
86.3 
83.8 
87.2 
85.5 
73.7 

83.1 
86.2 
00.6 
00.6 
80.0 

82.8 
86.0 
84.2 
87.2 
80.6 

85.5 
82.2 
85.1 

n.2 

83.8 
75.2 
85.6 
89.1 


Propor- 
tion mer- 
chant- 
able. 


Per  cent. 
86.8 
82.2 
86.9 
86.3 


76.2 
76.0 
84.8 
88.4 
89.1 

77.7 
88.2 
82.5 
86.4 
80.1 

86.0 
80.1 
84.5 
71.1 

83.9 
60.0 
82.4 
86.0 


Total 
supplies. 


Buthels. 

2,193,902 

2,062,079 

2,101,788 

2,197,431 

1,618,345 

2,552,915 
2,375,387 
2,547,727 
2,790,270 
3,047,040 

2,723,315 
2,730,775 
2,631,060 
3,001,056 
2,655,312 

3,189,510 
2,584.960 
2,752,850 
3,090,802 

2,654,835 
3,099,681 
2,617,343 
2,987,285 


Stock  on 

farms  Mar.  1 

following. 


Bushels. 

782,871 
800,533 
773,730 
776,166 
441,132 

1,050,653 

839,063 

054,268 

1,106,364 

1,297,979 

062,420 
1,047,768 

077,561 
1,165,378 

884,050 

1,290, 6^ 
866,352 
010,894 

1,116,559 

782,303 
1,253.290 

855,269 
1,092,060 


Shipped 

out  of 

ooimty 

where 

grown. 


BwhfJs. 
411,617 
396. 


348 
478 
153 

657 
419 
551 
681 
679 

467 
568 
635 
661 
517 

680 

49$ 
56Pi 

450 
678 
362 
474 


005 
008 
417 
213 

296 
877 
685 
539 
544 

675 
120 
248 
777 
766 

831 
050 
285 
824 

589 

027 
589 
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CORN— Continued. 
TiiBLB  7, — Com;    Yield  per  acre,  price  per  bnshtl  Dee.  1,  and  value  per  acre,  by  S 


I  Ba9ed  upoD  Jarm  price  Sec.  I. 


SUUisHes  of  Com. 
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CORN— Gontiikued. 
Tablb  9. — Com:  Condition  of  crop,  Uniltd  Stales,  on  Jirit  of  mojUht  Turned,  1S9(^~19I9. 


1    " 


M 


Tabi^  10. — Com:  Farm  price,  cenU  per  bushel,  on  first  of  each  monfA,  1910-1919. 


Doto. 

1MB 

.. 

■„, 

.... 

■„ 

,„. 

so.e 

811 

«.:4 

75.4 
W.  1 

lew 

«■ 

1310 

'^r 

agii 

76:6 

33.4 
31,9 

issis 

|; 

166,7 

Si 

06:8 

is 

1 

i: 

S2.3 

t! 

M.3 

7&9 
67:s 

Is 

76:6 

7^:3 
«:* 

02.3 

C4.a 

li 

sis 
».  1 

48.3 

S! 

ea.0 

04.7 

fll.8 

li 

03.6 
tS.) 

SS 

K3 
61.1 

as 

A"W 

161.6 

■"• 

1I»I|     71, 

71.1 

71.4 

SB.  4 

«;.« 

66.3 

«i[  «.. 

Tablb  11. — Corn:  Monthly  Tnartetings  by  fan 


UoDth. 

buahels). 

wnt  sold  monthly  by 
lilted  SUtes  (minions  ol 

,„,..o,^,-^ 

Wlft-19 

1BI7-18 

191S-17 

1015-16 

,B.4-.5 

1918-10 

m7-i§ 

1916-17 

1915-10 

U14-U 

36 

30 
4S 

31 

34 

M 
23 

78 

60 

43 
34 

31 

i 

39 

19 

1 

i 

fl.7 

1 

S.3 

8.8 
16.1 

B.3 
14:0 

'f! 

e.0 

t! 

0.1 

to 

0.1 

&3 

Oetol>er 

ll? 

Season 

410 

640 

480 

650 

100. 0 

loao 

mo 

100.0 

100.0 

Statislies  of  WheaL 
CORN— Continued. 


Tablb  12. — Com  (incladiTtg  m 


.      .  ...  ._._..  ahoald  not  to  eipected  that 

the  world  export  and  impon  (ouib  Cor  any  year  «ill  agree.  Among  lources  ol  disagreeiDeDt  are  these: 
(1)  Diflorent  periods  ot  time  ccvered  In  the  "rear'*  of  the  various  countries;  (2)  iia^cala  received  In  yi^ar 
subsequent  to  year  oCeipi^;  (3)  wuitoltiDlfamiity  In  classlflcBtloa  of  Eoods  among  countries:  (l)dlOer- 

__. , J ,__...__„  ..^.1 —  . J, --ieaolot^and  ult&oato  destination;  (SI 

□ethods  ol  treating  Iree  ports;  <7)  clerical 


ent  pisclirea  and  vaiying  delates  ol  ii 


^  --.^ B ^ rein  recoming  cc 

ereat  practices  of  recording  reeiported  nuds;  (8)  opposlie  i 
irs,  Which,  it  may  be  assumed,  aie  not  Inirequea' 


The  exports  given  are  donustlo  eiporis,  and  the  imparts  given  are  imports  for  coosumption  as  br  sa 
It  la  leaslble  aod  conatstent  ao  to  express  the  bols.  while  then  are  some  inevltsbte  omissions,  on  the 
other  hand,  theie  an  aome  doplicaUons  because  of  nshipmenLs  that  6.0  not  appear  as  such  In   offlebd 

._     ..._  .._  .._,..»  n-i — 1 —   !___.  a 1..  .(,  (mpoftj  (or  ooiaiijnptlon,  when  aTallatde, 

„>.. ..._j.„„    l^pirea  tor  the  Dnlled 


repwts.  For  the  Unilvd  Klogdom,  Impnt  Agorea 
otbervlae  total  impoita,  leas  exports,  of  "ftnlgn  a 
Stal«sindude  Alaska,  Porto  Rloa,  and  Hawaii 


colonial  o 
EXPORTS. 


Country. 

i«a»-ier3 

(preUm.) 

(p«Um.) 

country. 

iijr!ff3 

(pium.) 

(prelln,.) 

^njiB— 

Buikel: 
11S,J« 

B 

fiuawi. 
3i,m 

x.m 

Jrotn— 

10,  «2 

Bathtlt. 

BiwWt. 

S7,01l 

u,xt 

ia,M8 

OtlKrcoiiutriei... 
Total 

3ia,m 

WHEAT. 
';  Arta  and  production  0/ undermfnlioned 


[OOOanitted.1 

Aim. 

Production. 

Country. 

ieD»-1913. 

IMT 

«18 

igu 

ATcrace 
IH»-1S13.< 

1»17 

1.18 

leis 

'.r^ 

Acnt. 
1S.0W 

fi?m 

n.Mi 

6»,e9i 

m.lU 

BitAlU. 
1121,438 

anada: 

770 
'  M 

366 

■|S9 

is;  633 

3.«M 
16,318 

e.aos 

US 

3;  090 

SasLatchewan 

3;71S 

Total  Canada 

B.HS 

M,75ll 

17.364 

iB.iai 

197,119 

2M,7« 

i8a,D75 

1W,3«1 

2,628 

(■) 

(') 

(■) 

9,985 

(') 

•  10,470 

SB.BTO 

ti»,B06 

i,iao,s8s 

r  average,  eioept  In  a  lew  eaaes  whva  rtatlwira  la  S  yean  wcce  not  anllabla. 
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WHEAT— Continued . 

Tablb  13. — Wheat:  Area  andproduction  of  undermentioned  countriei,  1909-1919 — Con. 

[OOaomitted.l 


Statistics  of  Wheci.  519 

WHEAT— Continued. 
Tablb  13. — Wheat:  AreaandprodactKmo/-uTulermentionedeounlTie$,  1909-1919 — Con. 

[000  amitted.) 


A». 

ProducUon. 

CountTT. 

■Jw,;. 

,.„ 

1918 

.... 

.S38S 

1B17 

.... 

IfllS 

tUSTRALiaU. 

1 

9 

CI 

32 

i 

Biuheb. 

is 
III 

3T,738 
SSI 

{■) 

ButhtU. 

17,833 

¥:rr5a*'^"^- 

73, m 

Total,  Auslralii... 

3SS 

11,G3S 

m 

8,775 

7,900 
IDS 

M,9« 
7,885 

151,  <3J 
5.0S1 

114,  JM 

7S,1M 

Total,  AiutraJftjis,, 

T.OSC 

U.TBS 

io,oiie 

8,1» 

(»,B2S 

157,»84 

121, 5«2 

8I,7B8 

3,«8,«l 

Tablb  14.~IfA«i(.'  JbUtl  pivduetion  oj , 


n  Table  IS,  lS91-rl91S. :. 


Table  15. —  Wheat:  Avenge  yield  per  acre  in  undermentumed  co 


Year. 

United 

P-n).' 

Ckr-_ 

ADrtila.1 

ISS7 

^.. 

s 

BuUtt. 

8.0 

e.7 

10.3 

BiMtU. 

31.7 

JO.  8 

Swkli. 

BiuMi. 

BaAtI*. 

isia 

Is 

5.1 

7.7 
8.0 

lis 

29.0 

Is 

ai.3 

if 

22.3 

22.  G 
7,5 

9.  a 

li 

13.2 

Is 

i 

S? 

31.7 

aJs 

1 

1  Bushels  oC  tO  pound*. 
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WHEAT— Continued. 
Table  16. — Wheat:  Aertage.  pmdiietion,  valut,  rxporit,  rfc.  in  the  Unittd  State*, 

1S49-1910. 


'  Flgius]  adjusted  to  ca 


StaiiMics  of  Wheat. 
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WHEAT— Continued. 

Table  17. — Wheat:  Revised  acreage,  production,  andjarm  value,  1879,  and  1889-1909. 

[See  head  note  of  Table  4.] 


Year. 


1879 
1889 
1890 
1891 
1892 

1893 
1894 
189.') 
189C 
1897 

1898 
1899 
1900 
1901 
1902 

1903 
1904 
1905 
1900 
1907 
1906 
1909 


Acreage  har- 
vested. 


Acres. 
S5,A50,000 
SS, 580, 000 
34,048,000 
37,826,000 
39,552,000 

37,934,000 
39,425,000 
40,848,000 
43,916,000 
46,046,000 

51,007,000 
62,589,000 
51,387,000 
52,473,000 
49,649,000 

51,632,000 
47,825,000 
49,389,000 
47,800,000 
45,116,000 
45,970,000 
U,B6t,000 


Avei 


.verage 
yield 
per  acre. 


BtuheU. 
14.1 
12.9 
11.1 
15.5 
13.3 

11.3 
13.1 
13.9 
13.4 
13.3 

15.1 
12.1 
11.7 
15.0 
14.6 

12.9 
12.5 
14.7 
15.8 
14.1 
14.0 
15.8 


Production. 


Bushdt. 
496,435,000 
434,383,000 
378,097,000 
584,504,000 
527,966,000 

427,553,000 
516,485,000 
569,456,000 
544,193,000 
610,254,000 

772,163,000 
636,051,000 
602,706,000 
789,538,000 
724,528,000 

664,543,000 
596,375,000 
726,384,000 
757,195,000 
637,981,000 
644,656,000 
700,434,000 


Average 
fEtfm 

price  per 
bushel 
Doc.1. 


Cents. 

110.6 
60.5 
83.3 
83.4 
62.2 

53.5 
48.9 
50.3 
71.7 
80.9 

58.2 
58.6 
62.0 
62.6 
63.0 

60.5 
92.4 
74.6 
66.2 
86.5 
92.2 
96.4 


Farm  value 
Dec.l. 


DoUan. 
549.219,000 
80^,000 
112,000 
463,000 
329,000 


301 
315 
487 
328 


228 
252 
286 
390 
493 

449 
372 
373 
494 
456; 

461 
551 
542 
501 
552 
594 
689 


599,000 
709,  QpO 
539:000 
346,000 
683,000 

022,000 
982,000 
578,000 
096,000 
53^400 

605,000 
128,000 
119)  QPO 
355,00b 
074,000 
092,000 
108,000 


Table  18. —  Winter  and  spring  wheat:  Acreage  (sown  and  harvested),  production,   and 
Jarm  value  Dec.  1,  by  States  in  1919,  and  United  States  totals,  1890-1918. 

[000  omitted,  except  in  yield  and  price  columns.] 


State. 


Me.. 

Vt... 

N.Y. 
N.J. 
Pa... 


W.Va 
N.C.. 


S.C.. 
Ga... 
Ohio. 
Ind.. 

m... 


Mich. 

Wis.. 

Minn 

Iowa. 

Mo... 


Winter  wheat. 


Acre- 
age 
sown 
in  pre- 
ceding 
fall. 


Acres.     Acres. 


Acre- 
age 
bar- 
vested. 


477 

111 

1,646 

Del 145 

Md 794 

Va 1,071 

402 
859 

208 

255 

2,814 

2,882 

3,434 

960 
78 
67 

954 
4,300 


474 

109 

1,638 

145 
790 
1,060 
400 
850 

204 

240 

2,800 

2,862 

3,400 

950 
76 
65 

950 
4,274 


Aver- 
age 

yield 
per 

acre. 


Butih. 


22.0 

lao 

17.5 

12.0 
13.5 
n.8 
13.5 
8.5 

9.0 
10.5 
19.1 
16.0 
17.0 

20.3 
19.6 
15.0 
17.4 
13.5 


Produc- 
tion. 


Bush. 


10,428 

1,962 

28,665 

1,740 

10,665 

12,508 

5,400 

7,225 

1,836 

2,520 

53,480 

45,792 

57,800 

19,285 

1,490 

975 

16,530 

57,609 


Aver- 
age 
farm 
price 
Decl. 


Os, 


215 
220 
216 

213 
215 
224 
220 
233 

258 
263 
212 
210 
210 

210 
215 
360 
200 
200 


Total 

farm 

value 

Dec.l. 


DoUart. 


22,420 

4,316 

61,916 

3,706 
22,930 
28,018 
11,880 
16,834 

4,737 
6,628 

113,378 
96,163 

121,380 

40,498 
3,204 
2,438 

83,060 
130,501 


Spring  wheat. 


Acre- 
age. 


Aver- 
age 

yield 
per 

acre. 


Produc- 
tion. 


Acres. 
12 
12 
50 


26 


60 

24 

750 

85 

473 

3,950 

750 

32 


Bitsh. 
19.0 
21.0 
15.0 


Bush. 
228 
252 
750 


15.0 


390 


Avcr^ 

age 

farm 

price 

Dec.l. 


Os. 
220 
227 
215 


216 


16.0 
9.5 

las 

1L2 

12.4 

0.3 

0.5 

&6 


960 

228 

7,875 

052 

5,865 

36,735 

7,145 

187 


213 
210 
210 

210 
215 
250 
2C0 
209 


Total 

farm 

value 

Decl. 


Dollars. 

503 

572 

1,612 


842 


3,035 

479 

16  538 

1  999 

13.610 

01,838 

14,290 

391 


622 
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WHEAT— Continued. 

Table  18. — Winter  and  spring  wheat:  Average  (soion  and  harvested) ,  production^  and 
farm  value  Dec.  i,  by  States  in  1919  y  and  United  States  totals  ^1890-1918. 


State  and 
year. 


N.Dak, 
8.  Dak. 
Nebr.. 
Kans... 
Ky.... 


Tenn. 
Ala... 
Miss.. 
Tex.. 
Okla. 


Ark 

Mont 

Wyo 

Colo 

K.Mex... 


Arte.. 
Utah. 
Nev.. 
Idaho. 


Wash. 
CaS.".* 


U.8, 


1918. 
1917. 
1916. 
1915. 
1914. 
1913. 


Winter  wheat. 


Acre- 
age 
sown 
inpre- 
ceaing 
fall. 


Acre- 
age 
har- 
vested. 


Acres.  >  Acres 


79 

3,727 

11,641 

1,057 

822 

141 

38 

1,950 

3,798 

346 

607 

88 

1,075 

182 

45 

173 

4 

337 

1,021 

793 

1,100 


75 

3,716 

11,504 

1,046 

810 

138 

36 

1,000 

3,760 

340 

580 

84 

1,064 

173 

43 

164 

4 

330 

090 
781 
990 


Aver- 
age 

yield 
per 

acre. 


Produc- 
tion. 


Bu9K.\    Bwh. 


13.0 
14.8 
13.0 
11.5 

9.0 

9.0 

14.0 

16.5 

14.0 

9.5 

5.2 

12.0 

11.2 

20.0 

28.0 
10.5 
20.0 
18.5 

20.0 
20.5 
16.5 


50,489     40,905     14.7 


975 

64,997 

150,722 

12,029 

7,290 

1,242 

504 

31,350 

52,640 

3,230 
3,016 
1,008 
11,917 
3,460 

1,204 

1,722 

80 

6,105 

19,800 
16,010 
16,335 


731,636 


Aver- 
age 
farm 
price 
Dec.  1. 


Ct8. 


42,301 
40,534 
39,203 
42,881 
37,128 
33,618 

33,215 
32,648 
31,656 
29,301 


1912 

1911 

1910 

19091 

1908 '  31,646 

1907 ■  31,665 

1906 i  31,312 

1905 1  31,165 

1904 ''  31,654 

1903 34,071 


1902. 
1901. 
1900. 
1899. 


32,432 
30,283 
30,883 
29,954 
1898 27,642 

1897 24,765 

1896 i  23,383 

1895 '  24,224 

1894 21,553 


37,130 
27,257 
34,709 
41,308 
36,008 
31,099 

26,571 
29,162 
27,329 
27,151 
30,349 

28,132 
20,600 
20,864 
26,866 
32,511 

28,681 
30,240 
26,236 
25,358 
25,745 


15.2 
15.1 
13.8 
16.3 
19.0 
16.5 

15.1 
14.8 
15.9 
15.5 
14.4 

14.6 
16.7 
14.3 
12.4 
12.3 

14.4 
15.2 
13.3 
11.5 
14.9 


22,926  ,  14.1 

22,794  I  11.8 

22,609  I  11.6 

23,519  I  14.0 


1893 

1892 

1891 

1890 :  24,359 


23,118 
26,209 
27, 524 
23,520 


12.0 
13.7 
14.7 
10.9 


240 
202 
215 
211 

222 
245 
250 
200 
205 

202 
235 
212 
202 
200 

225 
210 
214 
205 

214 
212 
204 


211.0 


Total 

farm 

value 

Dec.  1. 


Dollars. 


2,340 

111,094 

324,  a52 

25,381 

16,184 

3,043 

1,260 

62,700 

107,912 

6,525 
7,088 
2,137 
24,072 
6,920 

2,709 

3,610 

171 

12,615 

42,372 
33,941 
33,323 


Spring  wheat. 


Acre- 
age. 


Acres. 

7,770 

3,660 

668 

30 


1,641 
200 
395 
110 


140 

25 

700 

1,450 
345 


1,543,452  23,338 


565,099 
412,901 
480,553 
673,947 
684,990 
523,561 

206.3 

202.8 

162.7 

94.7 

98.6 

82.9. 

399,919 
430,650 
434,142 
419,733 
437,908 

80.9 
88.0 
88.1 
102.4 
93.7 

409,442 
492,888 
428,463 
332,935 
399,867 

88.2 
68.3 
7a  2 
97.8 
71.6 

411,780 
458,835 
350,026 
291,706 
382,492 

64.8 
66.1 
63.3 
63.0 
62.2 

323.616 
267,934 
261,242 
329,290 

85.1 
77.0 
57.8 
49.8 

278,469 
359,416 
405,116 
255,374 

56.3 
65.1 
8X.0 

87.5 

1,166,995 
837,237 
781,906 
638, 149 
676,623 
433,995 

323,572 
379, 151 
382,318 
426,184 
410,330 

361,217 
336,435 
334,987 
325, 61L 
286,243 

266,727 
303,227 
221,668 
183,767 
237,736 

275,323 
206,270 
150,944 
164,022 

156,720 
2^14,037 
356,415 
223, 362 


22,061 
17,832 
17,607 
19, 161 
17,533 
18,486 

19,243 
20,381 
18,363 
17,111 
17,208 

17,070 
17,706 
17,990 
17,209 
16,964 

17,621 
19,656 
16,259 
19,236 
18,310 


Aver- 
age 

yield 
yer 

acre. 


Bush. 
6.9 
8.0 
8.5 
9.3 


4.7 
16.0 
14.6 
24.0 


14.0 
23.5 
18.0 

14.0 
13.0 


Produc- 
tion. 


Buhh. 

53,613 

29,200 

5,678 

279 


7,713 
3,000 
5,728 
2,640 


1,960 

588 

12,600 

20,300 
4,485 


0.0 


16.2 
12.5 
8.8 
18.4 
11.8 
13.0 

17.2 
0.4 
11.0 
16.4 
13.2 

13.2 
13.7 
14.7 
12.8 
14.0 

14.7 
14.7 
10.6 
13.3 
16.0 


16,630  I  12.6 

11,825  13.5 

11,438  1S.0 

11,364  11.5 

11,511  10.2 

12,346  I  12.7 

12,393  '  16.7 

12,507  I  11.4 


209,361 


366,339 
223,764 
156,766 
361,864 
206,027 
230,810 

330,348 
190,682 
200,970 
263,646 
226,604 

224,645 
242,373 
264,617 
219,464 
237,965 

258,274 
2K9,626 
172,204 
255,598 
292,657 

206,  .'>33 
159, 750 
205, 861 
130,977 

117,662 
156,531 
206,666 
143,890 


Aver- 
age 
farm 
price 
Deo.  1. 


Cts. 

241 

240 

202 

215 


235 
313 
203 
200 


310 
314 
205 

214 
813 


320.5 


300.9 

107.0 

153.8 

86.4 

08.0 

7S.4 

7ai 

86.0 
88.0 
92.5 
01.1 

88.0 
63.^ 
00.3 
84.3 
65.0 

6a3 
50.7 
50.1 
63.1 
63.0 

74.3 
65.3 
42.3 
47.2 

48.0 
66. 3 
76.0 
77.4 


ToUl 

farm 

value 

Dec.  1. 


Dollars. 

120,207 

70,080 

11,470 

000 


18,110 
0,800 

11,  sn 

5,280 


4,110 

1,358 

26,r 


48,443 
9,506 


480,550 


715,881 
440,875 
338,003 
804,154 
208,067 
170,137 

381,708 
108,013 
178,788 
343,400 
300,400 

103,230 
153,808 
183,380 
184,870 
150,783 

155,^7 
104,138 
10U8I7 
185,778 
155,084 

158,234 

104,338 

80,006 

01,880 

50,451 

88,075 

157,088 

111,411 


1  Census  acreage  and  production. 
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WHEAT— Continued . 

Table  19. — Winter  and  spring  wheat:    Yield  per  aereyin  States  producing  bothy  Jor  10 

years. 

WINTER  WHEAT. 


Yield  per 

acre  (bushels). 

State. 

10-year 

aver. , 

1910- 

1919. 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

New  York 

21.0 
22.0 
18.5 
18.5 
18.0 

24.0 
18.0 
17.5 
15.3 

14.0 
12.0 
12.2 
13.0 

20.0 
23.0 
10.0 
14.0 

26.0 
18.0 
21.5 
17.5 

18.0 
19.0 
21.0 
21.5 
14.0 

21.2 
18.0 
20.5 
17.2 

17.0 
11.1 
14.1 
12.7 

24.0 
10.5 
10.0 
16.6 

29.0 
22.0 
23.5 
17.0 

22.0 

Ohio 

' 

• 

19.1 

Tin!  |ana 

16.0 

Illinois 

17.0 

If  iphiran 

20.3 

Wisconsin 

20.5 
17.2 
20.4 

20.0 

17.5 

19.5 

20.1 
16.2 
23.4 

21.5 
19.5 
21.6 

23.0 
19.5 
21.5 

19.0 
14.0 
18.5 

19.6 

Minnesota 

15.0 

Iowa 

21.2 

19.7 

23.0 

17.4 

Ifissnnri 

13.5 

South  Dakota 

15.4 
16.3 
13.8 
20.6 

23.1 
20.2 
18.7 
19.9 

25.2 
25.0 
24.8 
21.8 

9.0 
18.6 
13.0 
25.6 

25.0 
21.1 
18.6 
23.0 

23.0 
27.4 
27.0 
21.4 

14.0 
19.3 
20.5 
23.0 

24.0 
25.0 
25.0 
25.0 

29.0 
27.5 
26.5 
22.0 

20.5 
18.5 
12.5 
27.0 

26.0 
26.0 
22.0 
25.0 

26.0 
29.0 
27.6 
24.0 

18.5 
20.0 
12.0 
2L5 

21.0 
20.0 
16.5 
20.0 

24.5 
24.0 
26.5 
23.0 

13.0 

Nebraska 

16.5 
14.2 
22.0 

25.0 
23.0 
20.0 
20.5 

24.0 
23.7 
20.5 
23.7 

13.8 
fO.8 
31.7 

26.0 
18.0 
25.0 
20.0 

23.0 
31.5 
27.3 
22.2 

18.0 
15.5 
24.5 

28.0 
24.5 
20.0 
24.0 

27.5 
28.7 
27.6 
26.8 

14.8 

Kan.sa.s 

13.0 

Montana 

&.2 

Wyomine 

12.0 

Colorado 

1L2 

New  Mexico 

20.0 

Utah 

16.5 

Nevada 

20.0 

Wfthn 

IB.  6 

Washineton 

20.0 

Oregon 

20.5 

United  States 

15.6 

15.9 

14.8 

15.1 

16.5 

19.0 

16.3 

13.8 

15.1 

15.2 

14.7 

SPRING  WHEAT. 


New  York 

21.0 

20.0 
17.0 
21.5 
23.0 
26.9 
18.0 

24.7 
21.0 
18.0 
15.6 

19.0 

11.9 

8.0 

12.5 

26.0 
17.5 
24.0 
23.8 

25.0 

21.0 

9.5 

ILO 

15.0 

Pennsylvania 

15.0 

Ohio 

16.0 

Indiana 

20.0 
25.0 
17.7 

21.2 

17.5 

21.5 

9.0 

14.0 

16.5 

6.0 

9.0 

22.0 
22.0 
18.0 
25.0 

28.0 
22.0 
13.6 
11.0 

9.5 

Illinois 

10.5 

Michigan 

1L2 

Wisconsin 

18.5 
14.1 
16.1 

18.7 
16.0 
20.9 

14.5 
10.1 
13.8 

18.5 
15.5 
17.0 

18.6 
16.2 
17.0 

17.0 
10.5 
13.5 

22.5 
17.0 
16.7 

16.6 

7.5 

13.0 

12.4 

Minnesota 

9.3 

Iowa 

9.5 

Missouri            

8.6 

South  Dakota 

11.3 

12.7 

9.7 

17.9 

23.9 
20.3 
21.4 
25.0 

29.3 
24.1 
17.4 
16.6 

12.8 

13.9 

8.4 

22.0 

25.0 
21.9 
20.0 
25.3 

29.0 
20.4 
14.5 
18.0 

4.0 
10.0 

4.2 
25.2 

26.0 
19.5 
20.5 
27.0 

32.5 
29.0 
19.5 
17.7 

14.2 
14.1 
15.0 
23.5 

29.2 
24.0 
22.0 
29.2 

30.2 
28.3 
20.4 
19.5 

9.0 
12.0 

8.5 
21.5 

25.0 
21.0 
19.0 
28.0 

31.0 
28.0 
19.0 
19.5 

9.0 
11.5 
15.0 
17.0 

22.0 
22.5 
23.0 
25.0 

30.0 
24.0 
20.0 
16.5 

17.0 
16.0 
12.0 
26.0 

27.0 
21.0 
22.5 
28.0 

32.0 
26.5 
22.2 
17.0 

6.3 
12.5 
10.5 
18.0 

22.0 
19.5 
21.5 
25.0 

31.5 
23.5 
21.5 
23.0 

8.0 

Nebraska 

8.5 

Kansivs           .   .   ... 

9.3 

Montana 

4.7 

W  voming 

15.0 

Colorado 

14.5 

New  Mexico 

24.0 

Utah 

14.0 

Nevada 

23.6 

Idaho 

18L0 

Wftshin^on  .  .    . . 

14.0 

Oregon 

13.0 

United  States 

12.7 

11.0 

9.4 

17.2 

13.0 

11.8 

18.4 

8.8 

12.5 

16.2 

9.0 
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WHEAT— Continued. 
Table  20. — Wheat:  Acreage^  production^  and  total  Jarm  value,  by  States^  1918  and  1919. 


State. 


Maine 

Vermont 

New  York 

New  Jersey 

Pennsylvfiuiia 

Delaware 

Ifaryland 

VinOnia 

West  Vlndnla 

North  Carolina 

South  Carolina 

Geoncia 

Ohio 

Indiana 

IUinoL« 

Mlchii^ 

Wisconsin 

Bfinncsota 

Towa 

.Missouri 

Novth  Dakota 

South  Dakota 

Nebraska 

Kansas 

Kentucky 

Tennessee 

Alabama 

MbsissippL 

Texas 

Oklahoma 

Arkansas 

Montana 

WvominK 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

W&*(hinf^on 

Oregon 

California 

United  SUtcs 


Thousands  of  acres. 


1919 


12 

22 

12 

19 

524 

430 

109 

87 

1,664 

1,503 

145 

133 

m 

732 

1,060 

1,050 

400 

348 

850 

900 

204 

240 

2,860 

2,886 

4,150 

1,035 
549 
4,015 
1,700 
4,296 

7,770 
3,725 
4,384 
11.624 
1,046 

810 

138 

36 

1,900 

3,760 

340 
2,221 

284 
1,459 

283 
43 

304 
29 

1,030 

2,440 

1,126 

990 


73,243 


1918 


205 

280 

2,290 

2,353 

2,900 

762 

424 

3,619 

1,240 

3,092 

7,770 
3,280 
3,666 
7,248 
933 

760 

162 

30 

900 

2,611 

2.'>4 
2,386 

260 
1,250 

173 
38 

320 
42 

950 
2,225 
1,038 

506 


59,181 


Production  (thousands 
of  bushels). 


1919 


228 
252 

11,178 
1,962 

29,065 

1,740 

10,666 

12,508 

5,400 

7,225 

1,836 

2,520 

54,440 

46,020 

65,675 

20,237 
7,355 
87,710 
23,675 
57,886 

53,613 
30,175 
60,675 
151,001 
12,029 

7,290 
1,242 

504 

31,  aw 

52,640 

3,230 
10,729 

4,008 
17,645 

6,100 

1,204 

3,682 

668 

18, 7a5 
40,100 
20,495 
1H,335 


940,987 


1918 


484 

418 

7,840 

1,479 

25,551 

1,729 

11,346 

12,000 

4,942 

6,300 

2,255 

2,856 

43,547 

%^'" 
63,970 

10,866 
10,273 
75,792 
23,382 
53,154 

105,672 
62,160 
41,213 

102,008 
12,129 

7,500 

1,458 

495 

9,000 

32,899 

3,048 
29,961 

6,600 
15,400 

2,892 

988 

6,464 

1,070 

20,275 

29.1ii7 

If),  228 

7.MH) 

921,438 


Total  Taloe.  basis  Dee. 
1  price  (thousands  of 
dollars). 


1919 


502 
572 

24,032 
4,316 

82,758 

^,706 
22,930 
28,018 
11,880 
16,834 

4,787 
6,828 

115.418 
96,642 

137,918 

42,407 
15,814 
94,276 
47,350 
120,982 

129,207 

72,420 

122,664 

324,662 

25,381 

16,184 

3,043 

1,260 

62,700 

107,912 

6,525 
25,214 

8,497 
35,643 

12,200 
2,700 
7,732 
1,429 

38,345 
85,814 
43.449 
33.323 


1018 


1,147 


16,866 

3,180 

54,870 


2,024,008 


3/ 
M>M8 
3^501 
10  OB 
14,400 

7^887 

oa(s» 

108,808 

22,( 

21,( 
1M,8I8 

48.781 
108,008 

214,514 
121,808 

S;ioo 

18,060 

3,673 

1,308 

10,360 

86,137 

8,800 
88^134 
13,474 

8^ino 

0,073 

3.8n 

13,188 

3,306 

38^080 
67,307 
30  808 
18,301 


1,881,838 
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WHEAT— Continued. 
Table  2l.^Wheal:  Prodv^ion  and  dutribulwn  in  the  Untied  State*.  1897-1919. 


|0ao  omitted,  except  In  weight  and  qualil^coliu 


1S.I 


Old  stock    - 
Julr  1. 


as,  OH 

M,»T 
M,(U3 

M.X3 

3S,7«T 
15,062 


ll3a,lW 

U7|304 
fil3,230 

T4S,4«0 

a70,0«3 

an.su 

SSI,  wo 


783,380 
SM,017 

i,ozs,eoi 


121,330 

198,056 
15S,7M 
128,008 


0Ht,441 
870,801 


122,041 

lM,4;i 
151,795 
152, 90J 
2M,448 

100,660 

128i™3 


998,882 
305,020 
281,372 


348,730 
440,881 
641;  193 


E  22. —  Wheat:  Yuld  per  acre,  price  per  bxuhetl>tc.  I,  and  iiaUie  per  acre,  by  SlaUs. 
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WHEAT— Continued. 


Winter  whoit. 


a.  2  '      K3. 5  I      »a 
")!  8  ,      Tfl!  7  I      71. 


l\  J^I 

«.o 

S3.S 

0        SI.! 

WLS 

StaHsties  of  Wheat. 


WHEAT— Continued. 
Tablb  2i.—  WirUer  wheat:  Per  cent  of  area  sown  vMA  to<u  abarukmed  (not  harottUS), 


Year. 

P«cBnt. 

v„ 

Pracnil. 

y»r. 

PurcMiL 

1KB 

3.8 

If 

30.1 

,, 

Table  2^.— Wheat:  Farm  prwe,  tenU  per  Uuht 

(OT^St  of  each  month,  1910-1919. 

Date. 

1B19 

1918 

IBIT 

i«e 

IRIS 

,.,. 

1S13 

1»B 

IBU 

1910 

BC«. 

2M.g 
JOT.  5 
308.0 

SI 

122.0 
3IM.B 

ii 
Si 

206.8 
30e.O 

ao«.2 

150.3 

102.8 

|! 

ssio 

107.8 

imIb 

1 

93.1 

sail 

St.  2 
83.8 

11 

98.' S 

W.2 
TB.B 

8o:» 

8S.0 

is 

102.8 

8S.8 
SS.4 

83.8 

s8.a 

li 

86.3 

S4.8 
88.4 

1 

68.8 

II 

212.8 

-• 

20a8 

12S.0 

10&.2 

87.4 

- 

9e.& 

!»?; 

Table  26.— TFft«ri: 

MoDth. 

^..■sassi.T.aa,'!; 

Per  cent  ofyeai 

ssaka. 

m«. 

1«7-,. 

,91«7 

1915-16 

IBIMS 

W18-19 

■.l7-„ 

.910-17 

]BiG-ie 

.914-1* 

1 

30 

i 

N 
100 
101 

43 

» 

1 

1 

60 
36 

i 

60 

li 
1 

12S 

100 

40 

20 

i 

lio 

7.3 

a.0 

!:! 

li 

1.1 

17.9 

7.2 
3.9 

2.1 

6. 

3. 

4. 

Jmu 

77. 

5«0 

■» 

BSl 

804 

mo 

100.0 

lOdO 

iflao 

Table  27.— iSuntm  wheat  prod\tetion:  Rec^ptt  at  primary  marheU,  and  exports,  1905- 
1918. 


I  These  4  Stal«  ste:  MlnaesoU,  North  Dakota,  Booth  Dakota,  UoDtaiu. 


It  Include  UoDtaOB. 


Cltf,  UUiraulee,  UlniwapoUa,  Onuha,  St.  Look*. 
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StoHsliet  of  Wheat. 

WHEAT— Continued. 

TABL8  29.— IfAeae^our.-   WhoUsaU  priet  per  barrtt,  1913-1919. 
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WHEAT— Contmuod. 

Table  30. — Wheat  andfiour:  International  trade,  calendar  yean  1909-1913. 1917,  and  1918. 

["T«mpcrtirr"lnipcirtslnuiltal70l»bcat  tobeuwd  Icr  manuIacturiDg  producU  (or  eiport  are  ltiahid«d 
Id  the  total  Impbcta  as  given  b  thg  offldal  Itsllau  tetuim.  In  the  trade  retunu  of  Gbil*  tba  Item  trlio 
mote  (prepoied  eora),  wblA  might  eaatl7  be  confused  with  tri^a  {wlieat),  la  omitted.  See  "  0«nwal 
note,"  Table  12.] 

EXPORTS, 

Cmo  omitted.] 
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31. — OaU:  Area  and  production  in  Tindermenlioned  eowUriet,  1909~1919. 
lOODomltWd.] 


1  FiTe-T«ar  avsrsgs  «xcept  la  a  law  eMU  what  sUtlitks  tor  E  y  wi  *«n  not  svallsbl*. 

>  No  official  gUtbtlo. 

•  Unofficial  estimate.  , 

'  EicludlncAlsace-LvtBliN. 

<  IncludlncBessarabia  but  udiidtiig  Dobmdli. 
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OATS-<)ontinued. 

Table  31. — Oats:  Area  and  production  in  undermentioned  c<mntrie9,  1909—1919 — Con. 

[000  omitted.] 


Country. 


AFBICA. 

Algeria 

Tunis 

Union  of  South  Africa 

Total 

AITSTRALASIA. 

Australia: 

Queensland 

New  South  Wales 

Victoria 

South  Australia 

Western  Australia. . . 
Tasmania 

Total  Australia.  . . 

New  Zealand 

Total  Australasia. . 

Grand  total 


Area. 


Average 

1909- 

1913. 


Acres. 
456 
141 

0) 


697 


2 

75 

388 

101 

81 

61 


708 


376 


1,084 


138,916 


1917 

1918 

Acres. 

Acres. 

682 

588 

124 

161 

250 

257 

1919 


Acres. 
533 
127 
(') 


1,056 


7 

67 

442 

152 

122 

65 


845 


177 


1,022 


996 


616 


156 


772 


174 


173 


Production. 


Average 
190»- 
1913. 


Bushels. 

12,950 

4,333 

7,197 


24,480 


47 
1,571 
8,592 
1,371 
1,204 
2,066 


14,861 


13,664 


28,616 


4,323,738 


1917 


Bushels. 

16,125 

3,990 

6,927 


27,048 


109 
1,083 
8,289 
1,840 
1,689 
1,006 


14,016 


6,371 


19,387 


1918 


Btukels. 

22,014 

4.271 


1919 


10,387 


J?iMft«b. 
11,219 
8,445 
(») 


4,943 


6,ns 


15,330 


I 


1  No  oHicial  statistics. 


Table  32.— Oafs:  Total  production  in  countries  named  in  Table  SI,  1895-191B, 


Year. 

Production. 

Year. 

Production. 
Bushels. 

Year. 

Production. 

Year. 

Pnxlactloo. 

Bushels. 

Bushels. 

B%uMU, 

1895.... 

3,008,154,000 

1901 

2,862,615,000 

1907 

3.603,896,000 

1913 

i,S7,g7,O0O 

1896. . . . 

2,847,115,000 

1902 

3,626,3as,000 

1908 

3,591,012,000 

1914 

4,084,867,000 

1897.... 

2,633,971,000 

1903 

3,378,034,000 

1909 

4,312,882,000 

1915 

4,3JJ713,000 

1898.... 

2,903,974,000 

1904 

3,611,302,000 

1910 

4,182,410,000 

1916 

4,138,060^000 

1899. . . . 

3,256,256,000 

1905 

3,510,167,000 

1911 

3,808,561,000 

1900.... 

3,166,002,000 

1906 

3,544,961,000 

1 

1912 

4,617,394,000 

1 

Table  33. — Oats:  Average  yield  per  acre  in  undermentioned  coitntrieSj  1890-1919, 


Year. 

United 
States. 

Russia 
(Euro- 
pcan).» 

Ger- 
many.* 

Austria.* 

Hungarv 
proper." 

France.* 

Unitoa 
King, 
dom.* 

Average: 

189Q-1899 

Bushels. 
ai.  1 
29.3 
30.5 

Bushels. 
17.8 
20.0 
21.8 

15. 1 
19.7 
20.1 
25.7 
22.5 
18.6 
23.6 
2ti.3 
17.9 
22.4 

Bushels. 
40.0 
50.7 
54.7 

55.7 

58.3 

50.2 

59.0 

5L3 

49.6 

54.1 

61.1 

57.4 

3().2 

«54.4 

«29.0 

S39.9 

Bushels. 
25.3 
29.8 
37.5 

34.1 
35.7 
32.0 
37.4 
3L5 
33.7 
36.2 
39.3 
46.6 
21.6 

Bushels. 

Bushels. 
29.8 
31.6 
31.0 

ButkdM, 
48.0 

1900-1909 

30.7 
3L9 

44.8 

1910-1914 

42.0 

1906 

31.2 
23.7 
25.0 
28. «) 
31.  0 
24.4 
37.4 
29.2 
29.7 
37.8 
30.1 
3(i.  6 
34.6 
28.9 

34.2 
30.0 
20.8 
33.8 
26.8 
33.8 
3L1 
34.6 
33.2 
30.4 

27.0 
3L8 
29.6 
34.1 
29.8 
3a8 
3L0 
3L0 
31.0 

<  25.6 
3a2 

136.8 
28.4 

43.8 

1907 

46.1 

1908 

48.6 

1909 

46.0 

1910 

44.8 

1911 

4L6 

1912 

41.7 

1913 

48.0 

1914 

44.0 

1915 

44.8 

1916 

48.8 

1917 

1 

4B.1 

1918 

1 

•40.0 

1919 

1 

Bushels  of  32  pounds. 


s  Winchester  bushels. 


•  Kxcluding 
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OATS— Continuod, 

Table  34.— Oat»;  Acreage,  prodveiion.  value,  exporU.  etc.,  in  the  UniUdSlaUt,  1849-1919. 

Note.— Figures  [n  UttUct  are  oeostu  retunis;  Bgarea  in  nmian  are  estlmatu  at  the  Department  of  Agri- 
ciiLlurf.  Esttmalra  of  acres  are  obuined  by  applying  estimated  penenUccs  of  Increase  or  decrease  to 
the  piiblishn]  numbers  ot  the  praaling  year,  eioept  that  a  revised  base  t>  used  tijr  applying  ptreentage 
eslliiiales  whenever  now  ooiuus  data  are  available. 


I  are  for  Ko.  2  to  IMS.  ■  Oatmeal  not  Included  1807  to  1883,  In 

M  Included  1S66  to  1883  InelusiTe.     •  FifurM  adjustad  to  MUU*  tMla. 
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OATS— Continued. 

Tablb  35.— Oa^«;  Revised  acreage,  production,  and /arm  vahie^  1879  and  1889-1909, 

[See  head  note  of  Table  4.] 


Year. 


1879. 
1889. 
1890. 

1891. 
1892. 
1893. 
1894. 
1895. 

1896. 

1897 

1898. 

1899 

1900 

1901 
1902 
1903 
1904 
1905 

1906 
1907 
1908 
1909 


I 


Acreage. 


Aeret. 

16,145,000 
S8,Sgl,000 
28,102,000 

27,604,000 
28,023,000 
28,452,000 
28,362,000 
29,379,000 

29,645,000 
28,353,000 
28,7()9,000 
29,540,000 
30,290,000 

29,894,000 
30,578,000 
30,866,000 
31,353,000 
32,072,000 

33,353,000 
33,641,000 
34,006,000 
56,159,000 


Average 

yield  per 

acre. 


Btishels. 
27.9 
28.3 
2a4 

30.4 
24.8 
23.8 
25.2 
30.2 

26.3 
27.9 
29.3 
31.3 
29.9 

26.0 
34.5 
27.5 
32.1 
33.3 

31.0 
24.0 
24.9 
30.4 


Production. 


Bushds. 
450,745,000 
801,586,000 
572,665,000 

838,876,000 
695,267.000 
676,154,000 
715,659,000 
885,900,000 

780,563,000 
791,591,000 
842,747,000 
925,555,000 
904,566,000 

778,531,000 
1,055,441,000 

848,824,000 
1,007,183,000 
1,068,780,000 

1,034,623,000 
807,308,000 
847,109,000 

1,068,289,000 


Average 
farm 

inioeper 
bushel 
Dec.  1. 


Cents. 
33.3 
21.9 
41.6 

30.6 
31.5 
29.1 
32.1 
19.4 

18.3 
2a8 
25.2 
24.5 
25.4 

40.0 
30.6 
33.8 
31.0 
28.8 

31.8 
44.3 
47.3 
4a6 


Farm  value 
Dec.l. 


DdOan. 
150,178,000 
175,801,000 
238,345,000 

256,814,000 
218,954,000 
196,505,000 
239,538,000 
172,186,000 

143,102,000 
164,886,000 
212,482,000 
226,588,000 
230,100,000 

311,374,000 
322,944,000 
286,879,000 
312,467,000 
306,086,000 

320,142,000 
867,340,000 
400,363,000 
433,860,000 


Table  36. — Oats:  Acreage,  production,  and  total  Jann  value,  by  States,  1918  and  1919. 


State. 


Thousands  of  acres. 


1919 


Maine 

New  Hampshire 

Vermont 

Massachusetts... 
Rhode  Island . . . 

Connecticut 

New  York 

New  Jersey . . . . . 
Pennsylvania... 
Delaware 

Mar:^land 

Virginia 

West  Virginia. . . 
North  Carolina. . 
South  Carolina.. 

Georgia 

Florida 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Missouri 

North  Dakota... 
South  Dakota... 

Nebraska 

Kansas 

Kentucky. 


169 
33 

110 

15 

2 

20 
1,160 

82 

1,189 

5 

65 
240 
190 
322 
510 

540 

60 

1,548 

1,825 

4,102 

1,475 

2,:»9 

3,220 
5,070 
1,417 

2,400 
1,850 
2,133 
1,574 
440 


1918 


169 
30 

110 

12 

2 

19 
1,260 

79 

1,210 

5 

60 
225 
160 
300 
500 

550 

60 

1,700 

2,025 

4,508 


Production 
(thousands  of  bushels). 


1919 


5,746 

1,221 

3,960 

570 

68 

620 

29,580 

2,400 

36,859 

115 

1,820 
5,280 
4,7r)0 
3,707 
11,730 

10,800 
1,140 

5i,a'i8 

60,225 
123,000 


1,658 

30,875 

2,378 

78,123 

3,282 

90,  UK) 

5,823 

196, 182 

1,524 

38,259 

2,575 

38,400 

2,050 

53,650 

2,531 

60,962 

2,329 

44,229 

400 

9,900 

1918 


6,760 

1,140 

4,510 

480 

84 

722 

51,660 

3,100 

47,190 

175 

1,980 
5,175 
4,320 
6,100 
11,000 

11,000 

1,080 

74,800 

86,050 

198,352 

66,320 
110,815 
134,562 
244,5('>6 

44,196 

60,512 
79,950 
56,188 
51,238 
9,600 


Total  value,  basis 

Dec.  1  ixnce 

(thousands  of  dollars). 


1919 

1918 

15,286 

1,038 

3,564 

513 

65 

7« 

546 

24,551 

1,968 

29,487 

104 

AGO 

43,894 

2,490 

37,768 

158 

1,492 
5,280 
4,322 
3,993 
12,903 

1,708 
6,176 
3,931 
6,608 
12,900 

12,420 
1,368 
37,338 
41,555 
86,142 

13,000 

l,2tt 

62,380 

66.964 

132,800 

26,181 
54,686 
57,702 
125,556 
27,164 

45,781 
74,346 
84,774 
156,681 
30,«n 

25,728 
33,800 
45,476 
32,287 
9,000 

36,918 
47  178 
36^688 

Statistics  of  Oats. 


535 


OATS— Continued. 

Table  36. — Oats:  Acreage,  production,  and  total  farm  value,  by  States,  1918  and  1919- 

Continued. 


states. 


Thousands  of  acres. 


1919 


Tennessee 

Alabama 

Mississippi 

Louisiana 

Texas 

Oklahoma 

Arkansas 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washing^ton 

Oregon 

Cahfornia 

United  Sta*x?s 


400 

372 

278 

75 

2,250 

1,500 
420 
612 
315 
249 

65 
13 
72 
12 

220 
320 
347 
175 


42,400 


1918 


325 

428 

322 

80 

1,510 

1,300 
390 
680 
285 
251 

46 
11 
90 
14 

237 
310 
361 
175 


44,349 


Production 
(thousands  of  bushels). 


1919 


9,200 
6,696 
5,282 
1,650 
94,500 

49,500 
9,240 
6,120 
5,670 
6,524 

2,340 
533 

2,448 
384 

7,700 
12,800 
11,104 

5,250 


1,248,310 


1918 


8,125 
8,132 
6,440 
2,000 
22,197 

31,200 

9,945 

20,400 

11,685 

7,530 

1,288 
440 

4,050 
532 

9,480 
8,370 
9,025 
5,«)0 


1,538,124 


Total  value,  basis 

Dec  1  price 

(thousands  of  dollars). 


1919 


8,556 
7,031 
5,546 
1,650 
60,480 

34,650 
8,131 
5,569 
6,3.50 
5,872 

2,223 
533 

2,399 
384 

7,546 
11,904 
10,216 

5,040 


895,603 


1918 


7,556 
8,701 
6,891 
1,980 
20,421 

26,206 
8,752 

16,320 
9,348 
6,024 

1,146 
528 

3,928 
628 

8,911 
8.203 
8,664 
5,264 


1,090,322 


Table  37. — Oats:  Production  and  distribution  in  the  United  States,  1897-1919. 

[000  omitted,  except  in  weight  and  quality  columns.] 


Year. 


1S97. 
189S. 
1899. 
1900. 
1901. 

1902. 
1903. 
nKM. 
1905. 
1906. 

1907. 
1908. 
1909. 
1910. 
1911. 


1912. 
1913. 
1914. 
1915. 

1916. 
1917. 
1918. 
1919. 


Old  stock 

on  farms 

Aug.  1. 


Bushels. 
71,139 
44,554 
50,537 
54.214 
47,713 

30,570 
73,352 
42,194 
55,836 
67,688 

68,258 
37,797 
26,323 

64.200 
67,801 

34,875 

103,916 

62,467 

55,607 

113,728 
47,834 
81,424 
93,045 


Crop. 


Quantity. 


Bushels. 
698,768 
730,907 
796,178 
809. 126 
736,809 

987,843 
784,094 
894,596 
953.216 
964,905 

754,443 

807.156 

1,007,143 

1,186,341 

922,298 

1,418,337 
1,121,768 
1.141,060 
1,549,030 

1,251,837 
1,592,740 
1,538,124 
1,248,310 


Weight 

pel 
bushel. 


Pounds. 
28.6 
30.5 
29.7 
31.3 
31.1 

30.7 
31.0 
29i7 
31.5 
32.0 

29.4 
29.8 
32.7 
32.7 
31.1 


33.0 
32.1 
31. 
33. 


5 
.0 


31.2 
33.4 
33.2 
31.1 


Quality. 


P.ct. 
87.6 
84.5 
89.5 
89.2 
83.7 

86.7 
79.9 
91.4 
92.4 
88.2 

77.0 
81.3 
91.4 
93.8 
84.6 

91.0 
89.1 
86.5 
87.5 

88.2 
95.1 
93.6 
84.7 


Total 
supplies. 


Bushels. 
769,907 
775,461 
846,715 
863,340 
784,522 

1,018,413 

857,446 

936,790 

1,009.052 

1,032,593 

822.701 

844,953 

1,033,466 

1,250,541 

990,09b 

1,453  212 
1.225,684 
1.203,527 
1,604,637 

1,365,565 
1,640,574 
1,619,548 
1,341,355 


Stock  on 
farms 
Mar.  1 

following. 


Bushels. 

#271,729 
283,209 
290,937 
292,803 
226,393 

364,926 
273, 708 
347, 166 
379,805 
384,461 

267.476 
278.847 
365.438 
442,665 
289,989 

604,249 
419.481 
379,369 
598, 148 

394,211 
599,208 
590.251 
422,814 


Shipped 
out  of 

county 
where 

grown. 


Bushels. 
204,147 
193.527 
223,014 
242,850 
143,398 

258,438 
223,959 
261,989 
277,133 
266,182 

210,923 
244.444 
329,255 
363,103 
265,944 

438.130 
297,365 
335,539 
465,823 

355,092 
514,117 
421,568 
321,223 
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OATS— Continued. 
Table  38, — Oats:   YitM  per  aert,  priee  prr  bushd  Dee.  1.  and  valve  per  aart,  by  8 


>  Dikscd  u[»u  Sana  price  Dec.  1. 


Statistics  of  Oats. 
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Table  39.— Oa 

s;  Fm 

■m  price,  c«i/»  per 

huahel 

onjtr 

to/ 

eachmff, 

lift,  1910-1919. 

Data. 

IBIB 

.... 

..., 

.... 

.... 

.«4 

.... 

.«0 

ago. 

t3.H 

K 

cs.; 

73.9 

8S.1 
88.B 

Is 

tii.2 

M.4 

N.B 
73.7 

as!  3 

40.1 
i3.1 

U.0 

13.1 
S3.t 
SH 

45.4 
3S.S 

M.B 
M.S 

SB.l 

3I>.3 

li 

3&S 
36.7 
42.3 

43!s 

32.2      48.1 

33!  1     ta.  s 

34:s       M.O 

39:3    35:0 

39.  6       33.  6 

33.9 

|i 

40!  2 

40.4 
42.S 

43.S 

K.0 
K.O 

Is 

42!  1 
3§!4 
34.9 

M.S 

42.fi 

4as 

as 

8  I     41.4 

3^7 

39.  B 

Table  40. — Oals:  Condition  0/ crop.  United  Stala,  on  Jirst  of  montht  named,  1899-1919. 


\. — Oals:   Monthly  jnarkelingt  iy  Jamers,   1914-1919. 


EstimBted   taaoanC  sold   monthly  br 
formns  of  Uolted  StatN  (milUou  of 
bushela). 

IBl^IB 

1917-18 

1916-17 

1915-18  !lfll4-lS 

1916-19 

1917-18 

1919-17 

lfllS-16 

"-'• 

34 

a 

30 
23 

23 

34 
82 
•7 
H 

3B 

42 

40 
33 

20 
24 

31 
20 

1 

23 

3S 
ii 

23 
26 
IS 

11:9 

e.i 
sis 

6."  7 

1J.S 

3:9 

8.3 

23.3 

S.2 

G.1 

it; 

7.4 

G.0 
4.6 

10  < 

^"'^™ 

420|       K» 

3JS 

4S0i       MO 

100.0  1    100,0 

m. 

loao 

loao 
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SUttiatica  of  Barley. 
OATS— Continued. 


QeaerBl  note,"  Table  U:| 
EXPORTS. 

[noo  omitted.) 


■  Ltsa  than  SOO  busbals. 

BARLEY. 

Table   44. — Barley:  Area  and  production  in  undermentioned  eounlriee,    1909-1919. 

[000  omitted.) 


Area. 

Production. 

~°°'^ 

1S0»- 
1»I3.1 

1,1, 

ms 

.... 

AvBfsge 

1013.' 

,.., 

,.,. 

1919 

KOBIH    AMEBIC* 

7,siii 

Acta. 

^T« 

Acra. 

BvikOi. 

181,881 

BuMI. 

356,22S 

£uA«I. 

OuaAi: 

i 

234 

185 

1 

*1J 

'699 
15 

i 

30 

2,381 
17,017 

15.930 
14,068 

27;  963 

]1,BS8 

7  756 

718 

IW 

SastoKhewon 

Tola!  Canada 

i,as3 

S.3W 

a,is3 

2,B01 

«.53a 

55,OS8 

7T,B7 

5S,3» 

Jlexloo 

(') 

C, 

(■) 

(') 

..m 

(') 

17,  ni 

(■) 

9,3C8 

won 

351,*0 

I  Five-jearayaragBOK 
•  No  offlciftl  statlatlc*. 


'arags  exoept  In  a  !•«  ca 


ra  lUtisUcs  lOc  fi  yw 
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BARLEY— Contmued. 
Table  44. — Barley:  Area  (mdproducti(minunderrnenti<med(umntrie8f  1909-1919 — Con. 

(000  omitted.] 


Country. 


AFRICA. 

Algeria 

Epypt 

Tunis 

Union  of  South  Africa 

Total 

AUSTRALASIA.. 

Australia: 

Queensland 

New  South  Wales-... 

Victoria 

South  Australia 

Western  Australia 

Tasmania 

Total  Australia 

New  Zealand 

Total  Australasia. . 

Grand  total 


Area. 


Average 
190»- 
1913. 


Acres. 

3,353 

394 

1,145 

(>) 


4,892 


7 

12 

60 

46 

6 

6 


137 
39 


176 


75,784 


1917 


Acres. 

2,839 

445 

1,038 

57 


4,379 


13 
5 

93 
104 

11 
5 


231 
30 


261 


1918 


Acres. 
2,794 
336 
1,197 

58 


4,385 


19 


1919 


Acres. 

2,639 

357 

977 

55 


4,028 


19 


Production. 


Average 
1909- 
1913. 


1917 


Bushels. 
41.961 

(') 

7,900 

2,015 


51,876 


119 

204 
1,400 

842 
*     70 

184 


2,819 
1,402 


4,221 


Bushels. 

28,529 

13,598 

8,207 

1,000 


51,394 


250 

73 

1,800 

1,734 

134 

89 


4,080 
738 


4,818 


1918 


Bushels. 

60,742 

9,871 

13,090 


569 


1919 


Bushels. 
33,667 

(») 
6,110 


700 


1,504,846 


1  No  official  statistics. 
Table  45. — Barley:  Total  production  of  countries  named  in  Table  44,  1895-1916. 


Year. 

1 

Production.    i 

1 

Year. 

Production. 

Year. 

Production. 

1895.... 
1896.... 
1897.... 
1898.... 
1899.... 
1900.... 

Bushels. 
915,504,000 
932,100,000 
864,605,000 
1,030,581,000 
965,720,000 
959,622,000 

1901 

1902 

1903 

1904 

1905..... 
1906 

Bushels. 
1,072,195,000 
1,229,132,000 
1,235,786,000 
1,175,784.000 
1,180,063,000 
1,296,579,000 

1907 

1908 

1909 

1910 

1911 

1912 

Bttshels. 
1,271,237,000 
1,274,897,000 
1,458,263,000 
1,388,734,000 
1,373,286,000 
1,466,977,000 

Year. 


1913 
1914 
1915 
1916 


Production. 


Bushels. 
1,650,265,000 
1,463,289,00  J 
1,522,732.000 
1,529,031,000 


T.VBLE  46. — Barley:  Average  yield  per  acre  in  undermentioned  countries,  1890-1019, 


United 
States. 

Russia 
(Euro- 
pean).i 

Ger- 
many.! 

Austria.* 

Hungary 

France." 

United 

Year. 

proper.* 

King- 
dom.' 

Average: 

1S90-1899 

Bushels. 
23.4 
25.5 
24.6 

Btuhels. 
13.3 
14.3 
15.7 

Bushels. 
29.4 
35.3 
38.0 

Bushels. 
21.1 
26.3 
29.1 

Btuhels. 

Bushels. 
22.6 
23.6 
24.6 

Bushels. 
39.8 

1900-1909 

23.4 
25.0 

35.0 

1910-1914 

34.4 

1906 

28.3 
23.8 
35.1 
22.5 
22.5 
21.0 
29.7 
23.8 
25.8 
32.0 
23.6 
23.7 
26.5 
22.3 

13.0 
14.2 
14.2 
17.9 
16.3 
14.4 
16.2 
18.5 
12.9 
14.7 

35.2 
38.2 
34.9 
39.5 
34.4 
37.0 
40.7 
41.3 
36.8 
2S.4 
*34.2 

26.1 
27.3 
25.2 
28.4 
24.9 
27.5 
29.7 
29.7 
33.8 
18.8 

26.8 
23.1 
21.3 
25.1 
19.7 
26.9 
26.9 
27.6 
24.1 
19.7 

20.8 
24.4 
22.6 
25.4 
23.5 
25.0 
26.1 
24.5 
24.0 
19.7 
23.8 
*26.8 
20.8 

36.1 

1907 

36.8 

1908 

34.9 

1909 

38.9 

1910 

34.3 

1911 

34.0 

1912 

33.1 

1913 

36.1 

1914 

35.0 

1915 

31.8 

1916 

33.0 

1917 

33.9 

1918 

34.0 

1919 

*  Busheb  of  48  pounds. 


1  Winchester  bushels. 


<  Excluding  Alsace-Lorraine. 
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1849-1919. 

ns;  Sfurcsln  romBa  are  estimate 

J  aDDlvlBE 

IS  of  the  preceding  year,  e 
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Statistics  of  Barley. 


543 


BARLEY— Continued. 

Table  48. — Barley:  Revised  acreage^  production,  and  Jarm  valuer  1879  and  1889-1909. 

[See  headnote  of  Table  4.] 


Year. 


1879. 
1S89. 
1S90. 
1S91. 
1892. 

isas. 

1894. 
1895. 
1S96. 
1807. 

1898. 
1899. 
1900. 
1901. 
1902. 

1903. 
1904. 
1905. 
1906. 

1907. 
1908. 
1909. 


Average 

Acreage. 

Average 
yield 

Production. 

farm 
price  per 

Farm  value 
Dec  1 

per  acre. 

bushel 
Dec.  1. 

Acres. 

Bushels. 

Bushels. 

Cents. 

Dollars. 

1,998,000 

24.4 

48,721,000 

50.4 

28,028,000 

S,W,000 

24.3 

78,213,000 

41.6 

32,574,000 

3,4M,000 

21.4 

73,017,000 

62.6 

45,710,000 

3,706,000 

26.1 

06,580,000 

51.8 

60,051,000 

3,802,000 

23.6 

02,037,000 

46.5 

42,790,000 

3,855,000 

21.7 

83,700,000 

40.5 

33,022,000 

4,005,000 

10.5 

78,051,090 

43.5 

33,024,000 

4,263,000 

2870 

114,732,000 

32.0 

36,678,000 

4,172,000 

23.8 

00,304,000 

30.0 

20,814,000 

4,150,009 

24.0 

103,270,000 

35.2 

36,346,000 

4,237,000 

23.5 

00,400,000 

38.0 

38,701,600 

4,470,000 

26.1 

116,652,000 

30.0 

45,470,000 

4,545,000 

21.1 

06,041,000 

40.5 

38,806,000 

4,742,000 

25.7 

121,784,000 

45.2 

55,068,000 

5,126,000 

20.1 

140,380,000 

45.5 

67,044,000 

5,568,000 

26.4 

146,864,000 

45.4 

66,709,000 

5,912,000 

27.4 

162,105,000 

41.6 

67,427,000 

6,250,000 

27.2 

170,174,000 

30.4 

67,005,000 

6,730,000 

28.6 

102,270,000 

41.6 

80,060,000 

6,041,000 

24.5 

170,008,000 

66.3 

112,675,000 

7,204,000 
7,699,000 

25.3 

184,857,000 

65.2 

102,037,000 

24.4 

187,073,000 

54.8 

102,047,000 

Table  49. — Barley:  Acreage,  production,  and  total  Jarm  value,  by  States,  1919. 

[000  omitted.] 


State. 


Maine 

New  Hampshire. 

Vermont 

New  York 

Pennsylvania 

Maryland 

Virginia 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Min'iesota 

Iowa 

Missouri 

North  Dakoia. .. 
South  Dakota... 
Nebraska 


Acreage. 


Acres. 
6 
1 

14 

113 

16 

6 
15 

125 
55 

212 

280 
512 
910 
315 

11 

1,300 

875 

217 


Produo- 

tiCQ. 

Farm 
value. 
Dec.  1. 

Bushels. 

Dollars. 

168 

286 

25 

47 

420 

630 

2,486 

3,381 

302 

602 

108 

244 

375 

488 

3,160 

3,938 

1,430 

1,687 

5,724 

6,026 

6,320 

6,278 

13,568 

16,417 

18,200 

21, 112 

8,032 

8,006 

330 

420 

14,050 

16,146 

10,250 

22,138 

6,677 

6,577 

State. 


Kansas 

Kentucky 

Tennessee 

Texas 

Oklahoma 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington. 

Or^on. 

Caluomia 

United  States 


Acreage. 


Acres. 

600 

4 

8 

25 

60 

00 
35 
200 
20 
20 

24 

12 

120 

138 

82 

1,000 


Produc- 
tion. 


7,420 


Bushels. 

16,200 

100 

176 

875 

1,500 

540 
625 

3,000 
680 

1,102 

720 

420 

3,360 

4,140 

1,886 

30,000 


165,710 


Farm 
value. 
Dec.  1. 


Dollars. 

16,200 

157 

317 

080 

1,830 

756 
010 

4,680 
748 

1,543 

1,015 
630 
4,704 
6,689 
2,839 
42,306 


200,419 
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BARLEY- Continued. 
Tadi.b  50. — Barley:   Yield  per  acre,  price  per  bunltel  Dec.  I.  aud  value  per  acrt,  by  S 


1  Based  upjn  bim  prIi'C  Dw.  1. 
—Barley:  Coiulilion  '•/  crop,  Vnilnl  Stales,  "(i  Jintt  uf  m'm<h»  niiii 


Vcar. 

June. 

July. 

.VuEuel 

r.et. 

711.2 
11 

Year, 

Jun 

S 

,  .  July. 
'•]        00,2 

1 L    xsia 

t  .      7H.I1 
.i  '      BI.0 
il  1      M.  1 

5        S4.T 

mo 

a! 
li 
li 

73.« 

™«d. 

aa.T 

7i;.3 
wis 

79.  i 

'S-. 

^i 

s: 

BiatUticB  of  Bariey.  54 

BAIOiEY— Continued. 
Tablb  52.— Barfay:  Farm  price,  eentt  per  biukel  on  fint  of  each  month,  1910--1919, 


Date. 

.... 

.„ 

ISIT 

,.,. 

.«. 

,». 

,.„ 

■« 

,.„ 

.... 

age. 

m!8 

8S.4 

08.4 
1S.J 

3S,* 

BS.5 

1? 

119.3 

as 

Is 

SI 

59.3 

T6.5 
S3.1 

1? 
82:0 

li 

11 

49!  3 

1? 

49.9 
SI,  4 
49.0 

11 
1; 

01.0 

s«.z 
ei. 

1 

89.8 
M.I 

flS.0 
69.1 

Toil 
69.3 

Is 

11 

1 

73.0 

108.9 

112.6 

"■' 

71.0 

S4.1 

S1.S 

ai 

06.9 

'•■' 

S6.9 

TBragB 

Table  53.— Bariey:  WhoUsaU  price  per  bushel,  1913-1919. 


9:  No.  3  sprlnf  Septomber, 


■  No.  4  aeplambei,  1910. 
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BARLEY— Continued. 

Tablb  54. — Barley  and  t.vUt:  iTUemational  trade,  calendar  yean  1911-1913,  1917,  and 

1918. 
•~  [Sot  "OsaeralDOte,"  Table  U.] 


IniB— 

5Sar  ■■:::;::::: 

m 

19,  MB 

278 
Z,«l 

a,  ma 
'sii 

150,  TO* 
I.IW 

7 

147 

83S 

we 

Hi! 

20.23a 

a 

7,  lis 
153,  Ml 

41, 1W 

4,4^10 
2:253 

704 

sn 

SSr°""'- 

B,oeo 

,i?2 

37 

7 

1«T 
M 

i 

B,440 

.J 

.,1 

Se= 

*!l 

370 

1,239 

331 

IM 

1.530 

3.  AM 

2,115 

154 

a.lM 

United  Kingdom. . 
Oilier  countries.... 

TJ9 

11,726 

163 

.1;J3 

U.S 

■m.sai 

l.,«5, 

2W,0W 



I  Lesi  than  500  bualiels. 


Statistiea  of  Rye.  5 

RYE. 
a  ajid  productioii  in  undemejitiontd  eountriet,  1909-1919. 
1000  omllted.] 


lESKi 


u  vbera  sUtiatliB  lor 


eidudlni  Dobrodlk. 
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JtiY  E — Continued . 

Table  55. — Rye:  Area  and  production  in  undermentiorud  countries,  1909^1919 — Oontd. 

[000  omitted.] 


Country. 


Area. 


Average 
1909- 
1913. 


AUSTRALASIA.  ' 

Australia: 

Queensland 

New  South  Wales. . . 

Victoria 

South  Australia 

Western  Australia... 
Tasmania 

Total  Australia.... 
New  Zealand 

Total  Australasia- 
Grand  total 


Acres. 


4 

2 
1 
1 

1 


9 
5 


14 


107,620 


1917 


Acres. 

2 
3 
2 
1 
1 


(*) 


9 


1918 


Acres. 

i 


(«) 


1919 


ProduotiGn. 


Average 
190^ 
1913. 


Bushels. 

2 

49 

24 

10 
5 

18 


(«) 


108 
97 


205 


1,752,946 


1017 


Bushels. 

2 

31 

43 

il 

4 

7 


(«) 


98 


1018 


BwheU. 


s: 


(«) 


4 

1 


(») 


mo 


^Hfflkdll. 


« 


1  No  official  statistics. 


>  Less  than  500. 


Table  56. — Rye:  Total  production  oj  countries  in  Table  55,  1895-1915, 


Year. 

,1 
Production.    '     Year. 

1 

Production. 

Year. 

Production. 

Year. 

Produetlon. 

1805.... 
1896.... 
1807. . . . 
1998. . . . 
1899.... 
1900. . . . 

Bushels. 
1,468,212,000 
1,499,250,000 
..1,300,645,000 
1,461,171,000 
1,583,179,000 
1,557,634,000 

1901 

1902 

1903 

1904 

1905 

1906 

BusfheU, 
1,416,022,000 
1,647,845,000 
1.659,961,000 
1,742,112,000 
1,495,751,000 
1,433,395,000 

1907 

1908 

1909 

1910 

1911 

1912 

Bushels. 
1,538,778,000 
1,590,067,000 
1,747,123,000 
1,673,473,000 
1,753,933,000 
1.886,517,000 

1913 

1914 

1915 

BuOuU. 
1,880^887,000 

1,577,400^000 

Table  57. — Rye:  Average  yield  per  acre  in  undermentioned  countries,  1890-1919, 


Year. 


Average: 
1890-1 S99 
1900-1909 
1910-1914 

1906 

1907 

i9as 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 


Ignited 
States 

Russia 
(Euro- 
pean).^ 

r.er- 
many.i 

Austria.' 

Hungary 
proper.! 

France.* 

imuuu 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

B%uha$, 

13.9 
15.7 

10.4 
11.5 

20.9 
25.6 

16.1 
19.0 

17.6 
17.1 

S.S 

17.6 

37.8 

16.3 

12.5 

2S.3 

22.2 

is.  5 

16.1 

SLt 

16.7 

S.S 

25.1 

19.9 

19.8 

16.3 

S7.8 

16.4 

10.8 

25.8 

18.9 

16.0 

18.2 

37.0 

16.4 

11.0 

2H.0 

22.0 

17.5 

16.8 

ao.a 

13.4 

12.6 

2S.S 

22.3 

17.8 

18.1 

30L8 

16.0 

12.3 

27.1 

21.3 

18.9 

14.7 

aas 

15.6 

10.5 

28.2 

2a9 

IS.  7 

15.8 

30.0 

16.8 

14.  ;i 

29.6 

23.3 

19.4 

16.5 

lao 

16.2 

13.5 

30.4 

22.0 

19.6 

17.0 

sao 

16.8 

12.1 

26.4 

23.7 

16.1 

16.6 

30.4 

17.3 

14.6 

22.8 

16.4 

17.5 

14.3 

30.1 

15.3 
14.6 
14.4 
12.9 

15.4 

»  13.7 

17.2 

30.0 

30.S 

■•;■  :  :  1 

37.0 

i.    ..! 

1 

1 

1 

1  Bushels  oX  56  pounds. 


>  Winchester  bushels. 


Statiatiea  of  Bye. 


Table  58.—Rt/e:  Aereagr,  production 

Sott.—Fipmalnlliillet  are  ca 
publistaed  numbos  ol  the  precedl 


>  Fl;ur«aad]u(t«dtooe 
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Table  59. — "Rye:  Revised  cureage^  production^  andjcarm  valuer  1879  and  1889-1909. 

[Sm  head  note  of  Table  4.] 


Year. 


1879 
1889 
1890 
1891 
1892 

1898 
1894 
1805 
1896 
1897 

1898 
1899 
1900 
1901 
1902 

1903 
1904 
1905 
1906 

1907 
1908 
1909 


Acreage. 


ACTt9, 

l,84i,000 
2,172,000 
2,184,000 
2,234,000 
2,251,000 

2,178,000 
2,164,000 
2,153,000 
2,126,000 
2,077,000 

2,071,000 
2,051,000 
2,0^,000 
2,083,000 
2,051,000 

2,074,000 
2,085,000 
2,141,000 
2,186,000 

2,167,000 
2,175,000 
2,196,000 


Average 

yield 
per  acre. 


Bushels. 
13.7 
13.1 
12.1 
14.7 
13.0 

13.1 
13.7 
14.5 
13.6 
l&l 

15.0 
14.8 
15.1 
15.3 
17.2 

15.4 
15.3 
16.4 
16.7 

16.4 
16.4 
16.1 


Production. 


Bushels. 

25,201,000 

28,378 

26,414 

32,761 

29,253 


28,502 
29,613 
81,139 
28,913 
33,433 

82,888 
30,334 
80,791 
81,103 
85,255; 

81,990 
81,805 
35,167 
36,559 

85,455 
85,768 
85,406 


000 
000 
000 
000 


000 
000 
000 
000 
000 

000 
000 
000 
000 
000 

000 
000 
000 
000 

000 
000 
000 


Avenge 

farm 

price  iwr 

bushel 

Dec.  1. 


Farm  value 
Dec.l. 


Ctnts. 
67.6 
42.3 
62.6 
77.1 
58.6 

60.2 
49.4 
42.2 
88.8 
48.2 

44.5 
49.6 
40.8 
S6.4 

5a5 

64.0 
68.0 
60.4 
58.5 

72.5 
72.8 
72.2 


Donors. 
17,040  000 
11,091,000 
16,586,000 
25,264,000 
15,674,000 

14,860,000 
14,022,000 
18,151,000 
11,231,000 
14,464,000 

14,640,000 
15,046,000 
15,841,000 
17,230,000 
17,706,000 

17,272,000 
21,028,000 
21,241,000 
21,88l|000 

25,709,000 
26^028,000 
25)548,000 


Table  60. — Rye:  Acreage  (soton  and  harvested),  production,  and  total  farm  value,  by 

States,  1919. 

[000  omitted.] 


State. 


Vermont 

Kassachusetts. 
Connecticut... 
New  York.... 
New  Jersey... 

PenRsyl  Tinia . 

I>elaware 

Mioryland 

Virginia 

West  Virginia. 

North  Carolina 
South  Carolina 

G(H>rgia 

Ohio 

Indiana 

lUinoLs 

Micliigun 

Wise  >p«Jin 

Minne.«^'.ta 

Iowa 


Acreage. 

Produc- 

Sown 
in  (all 
of 1918. 

Har- 
vested. 

tion. 

Acres. 

Acres. 

Bush. 

1 

1 

17 

5 

5 

115 

12 

11 

220 

126 

120 

1,932 

84 

81 

1,296 

230 

228 

3,04S 

1 

2 

2rt 

31 

30 

420 

73 

72 

82M 

21 

20 

2ri0 

92 

90 

810 

18 

17 

170 

35 

33 

294 

116 

115 

l,8Srt 

384 

3»0 

6,320 

250 

2,'>0 

4, 125 

910 

9()0 

13,500 

625 

525 

8,295 

535 

522 

7,830 

70 

70 

1,113 

Farm 
value. 
Dec.1. 


Dolls. 

26 

201 

440 

2,898 

2,074 

5,727 
42 

685 
1,40H 

429 

1,701 
502 
800 

2,73.5 

7,448 

5,3ft2 
17,280 
11,032 
10,179 

1,469 


State. 


Missouri 

North  Dakota 

South  Dakota 

Nebraslca 

Kansas 

Kontucky 

Tenupssi'e 

Alabama 

Texas 

Oklahoma 

Arkansas 

Montana 

Wyoming 

Colorado 

Utah 

Idaho 

Washington 

Oregon 

United  States.. 


Acreage. 


Sown 
in  fall 
of  1918. 


Har- 
vested. 


Acrfx. 

60 

2,008 

605 

410 

202 

63 
32 

t 

7 

26 

3 

75 

30 

120 


Acres. 

60 

1,945 

500 

408 

200 

62 

31 

4 

7 

25 


3 

68 

28 

148 


19 

18 

126 

9 

9 

185 

20 

20 

240 

60 

60 

582 

Produo- 
tioii. 


Busk. 
720 

15,660 
6,600 
6,660 
2,620 

744 
270 
88 
110 
850 

28 

272 

252 

1,258 


vahM 
Deo.1. 


Do/b. 
1,060 

18,828 
8,125 
7,648 
8,561 

1,802 

558 

00 

100 
525 

56 

508 
454 

1. 


441 

1,100 


7, 232 


7,063  I  88,478 


ii^oa 


Statistics  of  Rye, 
RYB— Continued. 
—Rye:  Acreage  town  and  harvetUd,  United  StaUt,  1906-1919. 


E  02.— flye;  Condit-'Tiq/eTOp.  United  StaUi.  on  fintoj  mOTitks  named,  1899-1919. 


Year. 

De- 

year. 

AprtL 

Hajr. 

June. 

When 

har- 
vested. 

Ye«r. 

De- 

AprtL 

Ifcy. 

JUIH. 

When 

P. 

\ 

P-el. 
(0.1 

92.1 

90.  B 

Is 

li 

Is 

B0.3 

Is 

ss!i 

S! 

W.9 
8S.1 

S;i 

P.cl. 

Ij 

90.1 

m.5 

68.9 
Bi:4 

P.et. 

If 

9613 

9i:b 

fsi.o 

6B.8 

80.3 

Is 

85.8 

P.U. 

Vd 

93.4 

8«.g 

P.eL 
90.8 

9&g 

813 

83.8 

P.  a. 

91 

6P2  Yearbook  of  the  Department  of  AgricaUure,  1919. 

EYE— Continued. 
TABI.R  63. — Ryt:   Yield  per  acre,  price  per  bushel  Dee.  1.  and  value  per  aav,  by  SUOa, 


>  Baiicd  upon  form  orke  !>«:.  1. 


StaHatics  of  Bye.  $• 

BYE— Continued. 
Table  64.— %<;  Farm  price,  cents  per  buthel  on  fint  of  each  month,  1910-1919. 


„,. 

,.,. 

,.,. 

,.„ 

«« 

,» 

..u 

,» 

ma 

1911 

1910 

age. 

ISO.  7 

11 

1S:I 

301.0 

M 

11 

135.6 
64.1 

83-0 

6^8 

es.0 

8S.S 

Is 

1 

SB. 

1 

82.S 

Si 

«3.(( 
83.3 

II 

flo!7 

g:S 

03.3 

83.7 

1! 

86.1 

if 

n.8 

73.3 

M 

83.1 
83.3 

1 

7l!l 

loo.  8 
108. 

log. 

lOB. 

r 

101- 

ml 

102. 

138.? 

'"■' 

IK.  I. 

89.2 

n. 

63.8 

74.B 

78.1 

73.7 

101.  S 

VBIBgB 

—Rye:   WhokiaU  price  per  fnuhel,  191S--1919. 
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RYE— Continued. 


Country. 

^1!^% 

(prsllm.). 

(preUm.) 

c.^«. 

IM?^. 

Iftl7 

(P«iin>.) 

Wig 

AnwntoT^ 

Z,33fl 

"?) 

BuiAcK. 

3,411 
8S5 

ButhtU. 

SwUi. 

OUurcountrlu.... 

14,889 

»,»• 

S33 

798 
682 

107,587 

■  L«»  Uum  H»  busheb. 

BUCKWHEAT. 
Table  67. — BuekwJieat:  Acreage,  production,  and  raluc  in  the  United  States,  1349-1919. 

NoiK.— Fifiurss  Id  Hi 
culture.    Estlmatea  of 

th«  published  nuinbars  oi  me  praceoiDg  7?ar,  e\< 
estlmsto  whenever  new  census  data  are  avaltab! 


of  (he  Department  of  Agrt- 
tXagia  of  intrease  or  dMrene  to 
I  is  used  [or  applflng  peroentici 
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BUCKWHEAT— Continued. 

Table  68. — Buckwheat:  Revised  acreage^  production^  and  farm  value^  1879  and  1889- 

1909. 

[See  head  note  of  Table  4.] 


Year. 


1879 
1889 
1890 
1891 
1892 

1893 
1K94 
1895 
1890 
1897 

1898 
1899 
1900 
1901 
1902 

1903 
1904 
19a5 
1906 

1907 
190S 
1909 


Acreage. 

Average 
yield 

per  acre. 

Acres. 

BusheU. 

848,000 

20.7 

8S7  000 

14.5 

863,000 

14.7 

867,000 

15.0 

899,000 

14.1 

873,000 

14.7 

864,000 

15.9 

842,000 

19.9 

853,000 

18.5 

838,000 

20.6 

811,000 

17.2 

807,000 

16.1 

795,000 

14.0 

852,000 

18.4 

856,000 

17.0 

870,000 

17.6 

876,000 

18.6 

840,000 

18.8 

865,000 

1&2 

838,000 

17.7 

853,000 

19.4 

878,000 

20.5 

Production. 


Bttshels. 

17,530,000 

12.109,000 

12,678,000 

13,013,000 

12,643,000 

12,866,000 
13,721,000 
16,748,000 
15,805,000 
17,260,000 

13,961,000 
13,001,000 
11,810,000 
15,603,000 
15,286,000 

15,248,000 
16,327,000 
15,797,000 
15,734,000 

14,858,000 
16,541,000 
17,983,000 


Average 
farm 

price  per 
bushel 
Dec.  1. 


Cents. 
60.3 
50.5 
57.3 
67.0 
52.0 

58.3 
55.7 
45.3 
39.3 
42.1 

45.0 
55.0 
55.8 
56.4 
50.6 

60.8 
62.5 
58.6 
59.7 

70.0 
75.7 
70.2 


Farm 

va  ue 

Dec.  1. 


DoUars. 
10,575,000 
6,115,000 
7,264,000 
7,422,000 
6,573,000 

7,503,000 
7,638,000 
7,583,000 
6,211,000 
7,259,000 

6,278,000 
7,263,000 
6,588,000 
8,857,000 
9,110,000 

9,277,000 

10,208,000 

9,261,000 

9,386,000 

10,397,000 
12,518,000 
12,628,000 


Table  ()0. — Buckwheat:  Acreage^  production^  and  total  farm  value^  by  States^  1919. 

[000  omitted.] 


State. 


Maine 

New  Hampshire. . . 

Vermont 

Massachusetts 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

West  Virginia 

North  Carolina 


Acreage. 

Produc- 
tion. 

Farm 

value 

Dec.  1. 

Acres. 

Bushels. 

DoUars. 

17 

408 

714 

2 

52 

81 

9 

225 

382 

2 

44 

70 

5 

100 

200 

233 

5,126 

7,433 

11 

198 

297 

256 

5,530 

7,742 

6 

108 

173 

14 

322 

499 

25 

475 

736 

42 

882 

1,499 

11 

209 

293 

State. 


Ohio 

Tndiana 

Illinois 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Nebraska 

Tennessee 

United  States 


Acreage. 


Acres. 
26 
14 
4 

48 
31 

15 
7 
6 
1 
5 


790 


Produc- 
tion. 


BtuheU. 
621 
231 
72 
662 
502 

240 
98 
90 
16 
90 


16,301 


Farm 

valao 

Deal. 


DoUars. 
963 
846 
130 
907 
753 

312 
166 
166 
29 
135 


24,026 


Tahle  70. — Buckwheat:  Condition  ofcrop.  United  States,  on  first  of  months  named, 

1S99-1919. 


Year. 

Aug. 

Sept. 

When 
har- 
vested. 

Year. 

Aug. 

Sept. 

When 
har- 
vested. 

Year. 

Aug. 

Sept. 

When 
har- 
vested. 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

P.ct. 
93.2 
87.9 
91.1 
91.4 
93.9 
92.8 
92.6 

P.ct. 
75.2 
80.5 
90.9 
86.4 
91.0 
91.5 
9LS 

P.ct. 
70.2 
72.8 
90.5 
8a5 
83.0 
88.7 
9L6 

1906.... 
1907.... 
1908.... 
1909.... 
1910.... 
1911.... 
1912.... 

P.ct. 
93.2 
9L9 
89.4 
86.4 
87.0 
82.9 
88.4 

P.ct. 
01.2 
77.4 
87.8 
81.0 
82.3 
83.8 
01.6 

P.ct. 
84.9 
80.1 
81.6 
70.5 
8L7 
81.4 
89.2 

1013.... 
1014.... 
1015.... 
1016.... 
1017.... 
1018.... 
1919.... 

P.ct. 
85.5 
8a8 
02.6 
87.8 
92.2 
88.6 
88.1 

P,et. 
75.4 
87.1 
88.6 
7a  5 
90.2 
83.3 
90.1 

P.ct. 
65.9 
83.3 
81.0 
66.9 
74.8 
75.0 
88.0 
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BUCKWHEAT— Continued. 

Table  T\.—Bitekv^ual:   Yield  per  acre,  price  per  biiskel  Dee.  1,  and  fnhu  per  aert.  If 

StaUi. 


I  £ 


1  Based  upon  farm  price  Dec.  1. 
Tablb  72. — Bitckwhml:  Farm  pncr,  cciila  per  bushel  oitfint  of  each  motitk,  1910-1919. 


isie 

■s. 

1917 

me 

WIS 

191* 

1913 

WIS 

ISII 

„,. 

AJJ. 

Jan. 1. 
lime  I. 

i 

Dee.  1. 

la.' 

i 

i! 

ii 

St 

l,W,fl 

1SCL3 
1W.3 

1,t4.4 

M.1 

«:4 

77.0 

8S.'s 
SS.3 

11 

7  .8 
7:1 

79;  s 

as;  3 
72;* 

Toio 

7t 

s 

7t 

i 

B 

TO.0 
73.0 

f.\ 

as 

S5.9 
M-1 

1 

10).  1 

Si 

11 

'^ 

™ 

age 

lU 

" 

m.2 

iH.7 

8LU 

72 

' 

" 

' 

W.8 

Ittl 

StaiiaHea  of  Flax. 


FLAX. 

Table  73. — Flax:  AreamidproduelioninundrnnentunudeouTitnea,  1909-I9IS. 

[000  omllled.] 


average  except  vhare  sUUstlca  vera  nt 


xcludtf  territoT  occapled  br  tbe  anaaj. 

icludiuB  BeraraUa  but  eidbdlng  Dotcndjk 

icludflsbemp, 

ichida  MrtWD  dM1t>  Stetea. 
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FLAX— Continued. 


tlOTR. — FlEims  In  f MlJrt  are  cennu  retunu:  flfnins  in 

•"illure.   EsUinatBs  of  aero  are  ohtalned  by  applrlnK  eatlmBled  pereen._„..  .. „ 

le  pubUihsd  numb«n  ot  tbe  procediiiji  year,  aicept  that  a  revised  bnae  Is  used  for  apptjiliig  perceoUfa 


oUmatea  whenever  nev  ce 


lis  data  are  avallab 


'- 

per  acre. 

Production. 

Year. 

.rvalue 

July  1. 1  Aug.  1, 

1 

SepLl. 

H 

.<™. 

S«thiU. 

BfitfitU. 

an,,. 

Donai-t. 

„_. 

p.d. 

P.M. 

p.«. 

IB,S79.000 
23,401,0110 

i,.m,aeo 
I'.tn'.ooo 

3,7«,00l) 
3.233,000 
2,264,000 
2,536,000 
2,506,000 

2,)«4,ina 

2,6711,1100 

2,167,«0 

2,757,000 

2h.->inii) 
■AWiioon 

\--^^ 

lIuMioiH 

i,uio,cuo 
i.i>a,ooit 

10.3 
7.0 

lai 

4.0 

105.2 

wis 

30.81.1,000 
22,2»2,n00 
23,220,000 

25,89«,000 

SKSSS 

1904 

B2:7 

96.7 
02.2 

m.'i 

£1 

M.2 
W.0 

SE.4 

81.G 

gr.o 

IW 

IM* 

2.1,^1,000 
2.^,NB,000 
i-i,KlH,000 

i-jItis^ooo 

g.'i.A 

TB.0 

((W 

WW 

ii 

i:S:lS 

3.1,272.000 

2ii3w[Doa 
l7,:iiM,o«n 

24,410,(100 

35,Mi.nna 

27,l«i,1.10 

3ii:ii.i;<«M 

65: 0 

S;;:  SIS 

It 
11 

14,206.000        24S.6 

»,m.m      2!«.fl 
la,3n».(iiw       340.1 

raisi  ™:b|  to:I 

1  Figures  adjusted  toconsus  busis. 


StatMtics  of  Flax. 
FLAX— Continued. 
Table  76. — Flaxteed:  Acreage.,  ■production,  and  total  fan 


.  vabu,  by  States,  1919. 


Btate- 

Acwag*. 

^SF 

Prodoe- 

tlon. 

^3 

H 

«,ooa 

IE 

1*6,000 

'iz 

BvtktU. 

10.  B 

eis 

8.0 

BmltrU. 

il 

3,900,000 

1,180,000 

18,000 

DoUau. 

II 

il 

~Si% 

4030  000 

■'•£;!!S 

1,  MS,  000 

S.3 

8,919,000 

*.3» 

'      ' 

Tablk  77. ^Flaxteed:  Yield  per  acre,  prvx  per  buihtlDec.  1,  and  value  per  ai 


X   H  a 

1  Based  Dpon  lum  prke  Dec.  1, 
Table  7&.— Flaxseed:  Farm  price,  cents  per  bushel  ori  first  of  each  monlA,  1910-1919. 


Date. 


1918       1917 


IBie       ISIS       101 t       1913 


1912 


1911 


sge. 
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FLAX— Continued. 

Table  79.— floi:  Monthly  marketings  by  'jarmert,  1914-1919. 


Uootb. 

brmets  ol  Unitsd  Sutes  (mllllaiu  of 
bushela}. 

Psr  oant  of  year's  «les. 

1W8-1B 

1817-18 

1916-17 

1916-18 

19U-1S 

iets-i9 

1.1,-1, 

1.1H, 

i9is-ie 

1»14-U 

a.'o 
a.9 

2. 
■i 

1.7 

H 

i 

:! 

i 

:3 

i 

s-a 

4.4 

1! 

11 

1 

7.2 

St 

1.6 

Is 

■il 

3.3 

if! 

tMBiKf.'.'.'."'.'.".'. 

34.7 
8.S 

s.a 

il 

Season 

13.  a 

7,4 

"■' 

1I.S 

1J,0 

100.0 

"»" 

100.0 

100.0 

100.0 

Table  80.— Ptaxieed:   Wholesale  price  per  bushel.  I9I3-I 


n  S 


Statistics  of  Rice. 


5()1 


RICE. 

Tahle  81. — Rice:  Area  and  production  in  undermentioned  countries^  1909-1918. 

[  j^xpressed  in  terms  of  hulled  rice;  (000  omitted)]. 


Country. 


NORTH   AMERICA. 


United  States... 

Hawaii 

Porto  Rico 

Central  AmMica: 

Guatemala.. 

Costa  Rica.. 

Honduras... 
Mexico 


SOUTH  AMERICA. 


Argentina 

Brazil:  Sao  Paulo. 
British  Guiana — 

Dutch  Guiana 

Peru 


EUROPE. 


Bulgaria* 

France* 

Italy 

Russia  (northern 

sia) * 

Spain 


Caucar 


ASIA. 

India: 

British  India 

Native  States 

C<^ylon 

Federated  Malay  States . . 
Japanese  Empire: 

Japan 

Formosa 

Chosen  ( Korea) 

Java  and  Madura 

Philippine  Islands 

Russia  Transcaucasia  and 

Turkestan* 

Straits  Settlements 

Siam 


AFRICA. 


Fjrj'pt  (Lower). 

Madagascar 

Nvasaland 


OCEANIA. 


Area. 


Aver- 
aee 

1909-  ' 
1913.1 


Acres. 

749 

9 

16 

(«) 
7 

(«) 
(«) 


20 

228 

38 

(«) 
138 


7 

1 

361 

2 
95 


70,  .591 

2,498 

706 

125 

7,357 
1,198 
2,416 
6,021 
2,688 

614 

92 

5,286 


241 


(«) 


Australia \      («) 

Fiji 


12 


1916 


Acres. 
869 
(«) 
(«) 


(«) 


66 


17 


9 

(«) 
353 

(«) 
100 


80,080 
(«) 
(«) 
(«) 

7,527 
1,166 
2,839 
7,521 
2,819 


(«) 


89 


(«) 


150 
1,176 


(«) 


17 


1917 


Acres. 
981 


29 


(«) 


86 


7,557 

(*) 

(«) 

(«) 
3,029 

(«) 


273 


'^ 


(*) 


18 


1918 


Acres. 
1,113 

(«) 

(«) 
(•) 

^*\ 


(«) 
(«) 
(«) 
(«) 
(») 


(«) 
(«) 
342 

(») 
111 


79,096 

(«) 
(«) 
(«) 

7, 559 

(') 

^^\ 
(«) 

3,831 


(') 


Production. 


Average 
1909- 
1913.1 


Pminds. 

681,166 

25,820 

4,298 

2,680 

(«} 
8,100 

164,299 


24,057 

99,514 

69,078 

2,754 

100,976 


7,767 

2,017 

646,470 

1,049 
297,468 


72,949,786 

2,634,720 

343,614 

80,398 


1916 


1917 


13,477 
(«) 
(«) 
34,222 


153,235 

16,471 
69,436 


16,000  , 

708,058 

(«) 
328,931  ; 


Pounds. 
964,972 

(«) 
20,733 


(») 

204,327 

(«) 
•  11.237 
95,166 


(•) 
(«) 
716,359 

(*) 
322, 130 


t^ 


14,008,517   18,3.59,997 


1,186,174 
2,455,522 
7,349,417 
1,123,805 

37S, 401 

123,201 

6,510,985 


552,833 

953,000 

2,212 


75 
5,916 


77,931,840  181,197,760 
(»)  («) 

(«) 
i}) 

17,142,858 

(») 

1,745,488 

(«) 
(«) 
(«) 


1,460,563 
3,936,361 

(«) 
1,288,827 

(') 
(») 
(«) 


236,528 

1,017,470 

2,831 


53, 140  I 


487,163 

1,404,592 

2,121 


(') 
(«) 


1918 


Pounds. 
1,222,888 

(«) 

(«) 

(«) 
s 40, 155 


(•) 
0) 
s  17,640 

(«) 


(«) 
(») 
712,412 

(«) 
282,581 


53,361,280 

(>) 
(") 
(«) 

17,184,044 
(«) 

(«) 
2,209,585 

(«) 
(«) 
(«) 


(') 


1  Five-year  avoraire  except  where  statistics  were  not  available. 

«  No  official  statistics. 


»  Unofficial  estimate . 
*  Old  boundaries. 


154887°— YBK  1919- 


36 1 
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RICE— Continued. 

Table  82. — Rice  {cleaned):  Total  production  in  principal  countries  for  which  estimate* 

are  available^  1900-1915. 

[The  figures  below  include  the  principal  countries  fir  which  estimates  are  available.  The  totals  shown 
are  merely  approximate.  China  and  French  Indo-China  are  not  included  below.  Three  Provinces  of 
China  in  1910  produced  47,204,000,000  pounds  of  rice.  The  totals  below  may  represent  at  least  two-thirds 
of  the  total  world  production  of  rice.] 


Year. 

Production.                Year. 

Production. 

1900 

PouTids. 
100,400,000,000 
94,400,000,000 
101,600,000,000 
101,800,000,000 
110,700,000,000 
102,400,000,000 

1906 

1 
Poujids. 
105,800,000,000  : 

1901 

1907 

100,300,000,000  1 

1902 

1908 

102,900.000,000  1 

J903 

1909 

127,700.000,000  | 

1904 

1910 

126, 100, 000, 000  ; 

1905 

1911 

102,100,000,000  1 

'       '       '         1 

Year. 


Production. 


Pounds. 


1912 j  97,300,000,000 

1913 t  100,700,000,000 

1914 1  102,986,000,000 

1915 115,193,190,000 


Table  83. — Rice:   Acreage^   prodxiction,   value,   and  condition,  in  the    United  States, 

1904-1919. 


Acreage. 

Average 

^ield  per 
acre. 

Production. 

Average 
farm 

price 

per 

bushel 

Dec.  1. 

Farm  value 
Dec.  1. 

Condition  of  growing  cn^. 

Year. 

Julyl. 

Per  ct. 
88.2 
88.0 
82.9 
88.7 
92.9 

Aug.  1. 

Sept.l. 

When 

har. 

vested. 

1904 

1905 

1906 

1907 

1908 

1909 

Acres. 
662,000 
482,000 
575,000 
627,000 
655,000 

720,000 

fiin,  mo 

723.000 
696,000 
723,000 

827,000 
691,000 
803,000 
8»)9, 000 

981,000 
1,119.(K)0 
IjOlJO.OOO 

BushcU. 
31.9 
28.2 
31.1 
29.9 
33.4 

33.8 
.?5. 8 
33.9 
32.9 
31.7 

31.1 
34.1 
36.1 
47.0 

35.4 
'M.  5 
37.7 

Bushels. 
21,096,000 
13,607,000 
17,8.5.5,000 
18,738,000 
21 ,  890, 000 

24,368,000 
21,839,000 
24,510,000 
22.934,000 
2.'),  0.51, 000 

2.5,744,000 
23,649,000 
28,947,000 
40,861,000 

34,739,000 
3S,60>i,0<)0 
41,059,000 

Cents. 
65.8 
9.5.2 
90.3 
85.8 
81.2 

Dollars. 
13,892,000 
12,956,000 
16,121,000 
16,081,000 
17,771,000 

Perct. 
90.2 
92.9 
83.1 
88.6 
94.1 

Perct. 
80.7 
92.2 
88.8 
87.0 
93.5 

Perct. 
87.8 
89.8 
87.2 
88.7 
87.7 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

79.6 
67.8 
79.7 
93.5 

85.8 
92.4 
90.6 
88.9 

189.6 
191.8 
267.  0 

17,383,000 
16,621,000 
18,274,000 
23,423,000 

22,090,000 
21,819,000 
26,212,000 
36,311,000 

(My,  879. 000 

74.(U2,000 

101^,613,000 

90.7 
86.3 

87.7 
86.3 

88.4 
86.5 
90.5 
92.7 

85.1 
91.1 

89.5 

84.5 
87.6 
88.3 
86.3 

88.7 
87.6 
90.0 
92.2 

85.0 
85.7 
90.4 

84.7 
88.8 
87.2 
88.8 

88.0 
88.9 
82.3 
91.2 

78.4 
83.7 
91.9 

"8i.'2 
88.1 
8&4 
89.2 

8a8 
88.0 
8a9 
91.5 

TBl7 
85l4 

9L8 

T.\BLE  SA.--I\ic< :  Ari'fWjr,  production,  and  funn  inlnc,  hi/  States,  1919, 


Stale. 


North  Carolina. 
South  Carolina. 

Oorgia 

Florida 

Missouri 


Alabama... 
Mississippi 
liouisiana . . 

Texas 

Arkrnsas.. 
California.. 


AcTeaj,'«' 


A  arts. 

400 
3,  TOO 
1,200 
2,000 

000 

oon 
:{.aoo 

.5«)0,0<M) 
2IS,()(K) 
l.-)^.(KH) 
U2.00«) 


.\verage 

yield  per 

acre. 


Bushrlfi. 
24. 4 
24. 4 
24.  1 
21.1 
3S.0 

26.  4 
29.  1 
35.  2 
32. 1 
39.  0 
55.  5 


Produc- 
tion. 


Bu.yhils. 
10,000 
90,000 
29,000 
42,000 
23,000 

16,000 

9<».000 

19,712,000 

6, 998, 000 

»i,162,0<M) 

7,881,000 


United  Stato.s ■    i,  os.»,  soo 


37.7  I  41,059,000 


Average 

farm  price 

per  bushel 

Dec.  1. 


Dollars. 
2.75 
3.00 
2.75 
2.63 
2.40 

2.70 
1.90 
2.71 
2.80 
2.40 
2.67 

2.67 


Farm 
value 
Deo.l. 


Dollars. 

28,000 

270,000 

80,000 

110,000 

55,000 

43,000 
182,000 
53,420,000 
19,594,000 
14,789,000 
21,042,000 


109,613,000 


StaHsHcs  of  Rice.  583 

RIC  E— CoDtinued , 
Table  S5, — Rice:      Yield  per  arre,  price  per  bushel  Dec.  1,  and  valve  per  acre  by  S tola. 


'  Dased  upon  (aim  price  Oet,  1. 
Table  K6.— Rice:      Wholesale  price  per  pound,  191.1-1910. 
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RICE— Continued. 

Table  HI.— Bice:  tnlemalmiinl  trailr.  calimlar  years  I000-19IS.  1917.  and  1918. 

lUcstly  cloan^  nee.    Cnilcr  rlca  h  incluilcd  pnddy.Dnhullcd,  rough. rleaocd,  nolLibed,  brokini,  and 
CBigD  nee,  in  addition  to  rice  [lour  and  menJ.    Rice  bran  is  not  Included.    RouRh  ilce  or  paddy,  when 


fonpd  n. 


irnddy.? 
39  oi  L'mted  King 


Is  not  cnnsklurcHl  paddy,  since  tfw  cliwl  snirci>s  of  supply  indit^W  that  it  ix  iiractlcnliy  all  bulledrice. 
Ciireo  rice,  a  ml.itiire  of  hullrd  and  unbiillnl,  it  inclodrd  witliout  iH^inK  redund  to  terms  ol  cleaned, 
ftvn  rloc  and  rice  nmir  and  nii'al  an  token  willinut  iM'inK  Rduccd  to  lenns  a[  whole  cleaned  rice.    See 


F.XKDHT^i, 


c..„:,. 

it^^. 

ipilim.)  iplllm.) 

Cnintry. 

lOUK-lWS 

p.,Hnd.. 
aw,  MS 

"ii 

1917 

CpreUm.) 

(prelim.) 

ftT»«- 

W,W8 

'■'Sis, 

478,278 

/■ounJ-.  1  PMr>d,. 

P-mni,. 

Poaaili. 

Drltlsh  liidhi 

2,iatJKU 

i,m.m 

aira       iwo 

Total 

IS,720,W5 

1 

CEREALS  CONSUMED. 


n\RLF,Y  (iNCLCDiN'r;  malt  ( 


Avcnwe  yearly 
pmliictirin.      ( 
lUOd-lUIJ. 


scli'clcJ   eounCrin;  yrarly    , 
iWKRTED  TO  RARI.EYj. 


Au.«ria.lIiinBary ' 

llelKliini - 

liermany 

In<lla(Brnislij I 

Italy I 

Neth«l'anci»!!' ill !;;!"!!!!! 

[.'nitrd  KlnfTdom 

L'nltcdKtaU« i 


StaeisHcs  of  Cereals  Consumed. 
CEREALS  CONSUMED— Continued. 


ORN  (IN'CI.UDIS  ERTED  TO  CORN), 


UVF,  (INCLroIXO  RYE  FLOUR  CONVERTED  TO  KYEl. 


rniN'G  wiiKAT  FJ.orB  cosverted  to  wuem 


s,32.  rotu  and  rye.  fiS:  ami  wheat,  60  pounds. 
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Table  S3. — Contarnjition  of  tpecified  cereah  in  uUcted  countrki:   Yearlg  average — Con. 

1914-1018. 
BARLEY  (INCLOT>INO  MAI.T  CONVERTED  TO  BAELBY). 


CoUDlry. 

AveraEeyoarly 
product  Inn. 
1014-1918, 

,assa, 

JOU-lElK. 

1914-101 S. 

Averap) 

Jnait«..y.'".'.'.V.'. .  .'.'.'.'.'.'.v. 

10S,7H),(lilll 
4,1I«,(IH) 

:ii'i,wi7,i<iii 
ii3,2M,(«in 

143.273,rtl.i 
M,I23,(X10 

s«,;sn.ni«i 

Nojlnl": 

ill 

+        749>«1 

-  w;*7j,(ioo 

IW,  7110, 000 
1,Ilfl,«M 

i3i'>,iin,noo 

S;IS:!!S 

iDi,K;ii,ooo 

53,279,370 
7,752,3«) 

87,769,1100 
B»,149,37R 

C|44S;H7 
t3,S)tl.S.M 
1(0,017,313 

BuOtli. 

OHN  llNCI.UniNTr  CORN  MEAL  CONVERTED  TO  CORN). 


;  nicK  fi.ouR,  RICE  meal,  and  broken 


lirrmany '..- 

ImJiOdifliMu '  -.11,4 

llaly .  '•_ 

NrllH^tiui-h-.-- ' 

ITidinlKliiK'OHii.... 

UnlUd  SUK^ .1 

■  EiL-hJOmK  .\kAi-c-LiiiTiiiui-. 


l-o;nJ' 

imw'nn 

si'.im'.m 

l-.l,c..) 

I.iaa.ui2,i.«i 

iiai 

Staiistics  of  Cereals  Consumed. 
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Table  88. — Consumption  of  specified  cereals  in  selected  countries:    Yearly  average — Con. 

1914-1918    Continued. 

RYE  (INCLUDING  RYE  FLOUR  CONVERTED  TO  RYE). 


Country. 


Average  yearly 

production, 

1914-1918. 


Austria- Hungary  » 

lielpiura  > 

Frame 

Ciorinany  2 

India  (Bntish). . . 

Italy 

Japan 

NtMhorlands 

Unitetl  Kingdom  ' 
United  States 


Biuhels. 

109,91ti,000 

2(),5tV8,000 

31,179,000 

341,185,000 

No  data. 

4^878,000 

No  data. 

12,351,000 

1,750,000 

59,545,000 


Average  yearly 

net  imports 

(+)or  exports 

(  — ),  calendar 

years  1914-1918. 


-f 


+ 


Bushels. 
No  data. 
No  data. 
559,000 
No  data. 
No  data. 
1,036,000 
No  data. 
2,007,000 
3,231,000 
13,730,000 


Average  yearly 

total 

consumption, 

1914-1918. 


Bushels. 

109,91(i,000 

20,568,000 

31,738,000 

341,185,000 

No  data. 

5  914,000 

No  data. 

14,358,000 

4,981,000 

45,815,000 


Mean  yearly 

population, 

1914-1918. 


53,279,370 

7,752,390 

37,769,600 

69, 149, 378 

250,598,343 

36,407,653 

55,527,016 

6,521,217 

45,285,376 

102,017,312 


Average 
yearly 
consump- 
tion per 
capita, 
1914-1918 


Bushels. 

2.00 

2.65 

.84 

4.93 


.16 


2.20 
.11 
.45 


WHEAT. 


Austria-Hungary  » 

Belgium  I 

Franco 

( I  or  man  V  - 

Imliu  (liritlsh)... 

Italy  

Japan 

Netherlands  ^ 

I'nitod  Kingdom. 
United  States 


176,348,000 

10,98t),000 

217,661,000 

111,548,000 

332,852,000 

166,604,000 

29,151,000 

5,635,000 

72,939,000 

821,378,000 


+ 


+ 

4- 


No  data. 

Nodatii. 

74,667,000 

No  data. 

33,287,000 

46,861,000 

29,000 

25,748,000 

197,883,000 

20<>,  134, 000 


176,348,000 

10,986,000 

292,328,000 

111,548,000 

299, 56%  000 

213,465,000 

29,180,000 

31,383,000 

270,822,000 

615,!M4,000 


53,279,370 

7,752,390 

37,769,600 

69, 149, 378 

250,598,343 

36,407,6.')3 

55,527,016 

6,448,547 

43,582,551 

102,017,312 


3.31 
1.42 
7.74 
1.61 
1.20 
5.86 
.53 
4.87 
6.21 
6.03 


1  Two-year  average,  1914-15.       -  Excludes  Alsace-Lorraine.        >  Three-year  average,  1911-1916. 
NoTL.—  Bushel:  Barley,  48;  oats,  32;  com  and  rye,  56;  and  wheat,  60  pounds. 
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POTATOES. 
Tablk  ^.—Pi>tnlne.\:  Acrenge,  exports,  ei 

Note.— Fteurc*  In  ilail/.t  nnj  census  r»lun 
thf  piih]lshp<l  Dumlien  a[  t  he  preceding  y» 


nlhe  VnittdStaUt. 

'  Ihf  Depaitment  of  Agfi- 
apply^  pemnug* 


BuiliaiilEtal'JIU. 


Statistics  of  Potatoes, 
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POTATOES— Continued. 

Table  93. — Potatoes:  Revised  acreage,  production,  andjarm  value,  1889-1909. 

Note.— This  revision  for  1879  and  1889-1909  consists  (1)  in  using  the  Department  of  Agriculture's 
estimate  of  average  yield  per  acre  to  compute,  from  census  acreage,  the  total  production,  (2)  in  adjusting 
the  department's  estimate  of  acreage  for  each  year  so  as  to  be  consistent  with  the  followmg  as  well  as  the 
precedmg  census  acreage,  and  (3)  in  recomputing  total  farm  value  from  these  revised  production  figures. 


Year. 


1S89 
1890 
1891 
1892 
1893 

1894 
1895 
lh9tl 
1897 
1898 

ISW 

v.m 
urn 

19()-» 

i9o;i 

19()l 
19()o 

mw, 

1907 
1908 
1909 


Acreage. 


Acres. 

2,601,000 

2,653,000 

2, 732, 000 

2,650,000 

2,722,000 

2,891,000 
3,101,000 
2,975,000 
2,813,000 
2,841,000 

i,  989,000 
2,987,000 
2,996,000 
3, 078, 000 
3,080,000 

3,172,000 
3,195,000 
3,244.000 
3,375,000 
3, 5a3, 000 
3,669,000 


Average 

yiela 
X)er  acre. 


Bushels. 
77.4 
56.7 
93.7 
62.1 
71.7 

63.6 
102.3 
91.4 
67.9 
77.0 

88.6 
82.9 
66.3 
95.5 
85.1 

111.1 
87.3 

102.2 
95.7 
86.2 

107.5 


Produ(?tion. 


Bushels. 

201,200,000 

150, 494, 000 

256,122,000 

164,516,000 

195,040,000 

183,841,000 
317,114,000 
271,769,000 
191,025,000 
218,772,000 

260,257,000 
247, 759, 000 
198,626,000 
293,918,000 
262, 053, 000 

352, 268, 000 
278,885,000 
331,685,000 
322,954,000 
302,000,000 
394,553,000 


Average 

farm  price 

per 

bushel 

Dec.  1. 


Cents. 
35.4 
76.3 
35.6 
65.5 
58.4 

52.8 
26.2 
29.0 
54.2 
41.5 

39.7 
42.3 
76.3 
46.9 
60.9 

44.8 
61.1 
50.6 
61.3 
69.7 
54.2 


Farm  value 
Dec.  1. 


Dollars. 

71,294,000 
113,291,000 

91,229,000 
107,835,000 
113,886,000 

97,030,000 
83,151,000 
78,783,000 
103,442,000 
90,897,000 

103,365,000 
104, 764, 000 
151,602,000 
137,730,000 
159,620,000 

157,646,000 
170,340,000 
167,795,000 
197,863,000 
210,618,000 
213,679,000 


Table  04. — Potatoes:  Acreage,  production,  and  total  Jarni  value,  by  Slates,  1919. 

[000  omitted.] 


State. 


Acreage. 


Maine 

New  Hampshire 

\  ermont 

Massachusetts.. . 
Rhode  Island. . . 

Connecticut 

New  York 

New  Jersey 

Pennsylvania... 
1  >elawarc 

Maryland 

\"irjriniu 

\V»'>t  \  ir^inia. . . 
North  Carolina., 
."^ouih  Carolina. . 

<;eori:ia 

Florida 

Ohio 

Indiana 

Illinois 

Michigan 

^^■iM■onsin 

Minnesota 

Iowa 

Mi.-souri 


Acres. 

102 

20 

25 

33 

5 

24 
363 

no 

254 
11 

55 

121 

57 

58 
27 

23 

24  i 

150 

100 

155 

326 
300 
300 
115 
110 


Produc- 
tion. 


BtLshels. 

24,480 

2,400 

3,125 

2,970 

425 

1,680 

39,567 

10,560 

25,400 

913 


Farm 
value 
Dec.  1. 


Dollars. 

34,272 

4,200 

4,906 

5,643 

765 

3,276 
57,372 
17,846 
39,116 

1,141 


5,170 

6,721 

11.495 

18,047 

5, 130 

8,978 

4,930 

8,036 

2,295 

4,590 

1,610 

3, 494 

1,824 

3,830 

9,300 

17,856 

4,400 

8,580 

8,060 

15,798 

28,688 

38,729 

28,200 

39,480 

26,100 

39,933 

4,945 

9,494 

8,250 

15,180 

State. 


Acreage. 


North  Dakota. 
South  Dakota. 

Nebraska 

Kan.sas 

Kentucky 


Tennessee. 
Alabama. . 
Mississippi . 
Louisiana. 
Texas 


Oklahoma . 
Arkan.sas.. 
Montana.. 
Wyoming. 
Colorado . . 


New  Mexico. 

Arizona 

Utah 

Nevada 


Idaho 

Washington. 

Oregon 

CaUTomia. . . 


United  States.. 


Acres. 
90 
90 
115 
68 
72 

48 
44 
18 
25 
52 

44 
41 
47 
33 
92 

11 
5 

17 
6 

36 
58 
45 

88 


Produc- 
tion. 


4,013 


Bushels. 
5,670 
4,500 
6,325 
5,168 
5,040 

3, 120 
3, 520 
1,530 
1.600 
3,796 

3,520 
3.321 
2,820 
2,640 
11,040 

495 

350 

2,  .397 

900 

5,400 

7,250 

4,230 

11,352 


357,901 


Farm 
value. 
Dec.  1. 


Dollars. 
9,072 
8,550 

12,018 
9,819 

10,584 

5,366 
7,568 
2,830 
3,520 
7,972 

7,216 
6,808 
4,512 
5,016 
18,768 

940 

682 

3,284 

1,350 

8,154 
10, 512 

6,345 
19,412 


577,581 


572 
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POTATOES— Continued. 

Taulk  O'y.-PottUotJi:  Conlition   J  crap,  Cni'-:  I  .^(at*s,  on  1st  of  tnonths  nfuned,  ISOS- 

VJl't. 


YftiT. 


v.m. 

11HJ2. 

I'jrxt. 

lOTM. 
IWi. 


July.       AuJ.       Sept.       Oct. 


Year. 


P.C.      P.e*.      P.C.      r.c*. 


95 
93. 
91. 
87. 
92. 
S^. 
«3. 
91. 
91. 
9). 


o 
S 
3 
4 
9 
1 
9 
2 
5 
2 
6 


83.9 
93.0 
Kv2 
62.3 
94.^H 

87.2 
94.1 
87.2 
*«.0 
8V5 
82.9 


w).  0  ■ 
52.  2 

?<*.  1  ; 

M.3 

91.  ')    ! 

85.3  ! 

srL2; 

«0-      « 


Hi. 

74. 
5t. 

74. 

sy. 

74. 
S2. 

I      i     - 


5      190f). 

f 
4 

0 

5 

5 

3 
•) 

0 


191IJ 

I'lU 

1912 , 

VMS , 

1911 

1915 

lOln 

1917 

r.'lH 

1919 


July.   !    Au:t.    !   Sept. 


Oct. 


=  P.cf, 

P.cf. 

P.C*. 

P.cf. 

93.0 

S6.S 

80.9 

78.8 

8r-.3 

75.8 

7a  5 

71.8 

76.0 

62.3 

59.8 

62.3 

Sjs9 

87.  S 

87.2 

S5l1 

80.2 

78.0 

69.9 

67-7 

83.6 

79.0 

75w8 

78.3 

91.1 

92.0 

82.7 

74.2 

^7.  > 

^a8 

«7.4 

02.6 

9ai 

87.9 

82.7 

79.0 

^7. 6 

79.9 

74.5 

TS.7 

S7.6 

75.1 

09.5 

67.9 

Table  1''6.-   Potatoe.^:  Yield  pi  racrr.  price  jht  hnshd  Dtc.  1.  and  vabu-  ptrccre.  by  States. 


Yield  per  acre  (bushels). 


Farm  price  per  bushel 
vwnts). 


State.    ^2' 

•'Si  I 


^5' 

■f J  o 
-  S-  2 


C4 


Me 

N.  U.... 

Vt 

Muss 

R.1 ! 

Conn . . . .  ■ 

N.  Y....; 

N.J ' 

I'a 

Del 


Md.... 
Va..... 
W.  Va. 
N.  C... 
B.C.. 

Ga 

Fla 

Ohio.... 

Ind 

111 


Mich... 

Wis 

Minn... 
Iowa. . . 
Mo 

N.  Dak. 
S.  Dak., 
Nobr... 
Kans... 
Ky 

Tenn... 
Ala..... 
Miss. . . . 
La.  .... 
Tex 


203  220 

12s,  l.'it) 

124!  130 

116  125 

119:  13»3 

lOr  125 

9-1  102 

104  105 

»t)  88 

8S  103. 

SS"  95 

93  98 

8s"  92 

81  W 

M  90 

72.  82 

85.  90 

7.S  82 

74  W 

71  75 

90  10.') 

I(r2  95 


1    -, 


Ok  la.... 

Ark 

Mont . . . 
Wvo.... 
Colo.... 


Ariz 

Ulah. . 
Nov 
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75 
G6 


I    8' 


til 
72 
80 

41; 


80     44, 


■I 


72 
60 

78. 

72 
80. 
82 

m 

fiJJ 
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12s  12r) 
120  100 
118    100, 

S6  4.1 

97  92 

VA)  142| 

167  15<Ii 


6(J 
57 
92. 
80 

80 

8.5 

51 

60 
81 


Idaho 

\Va<h.... 

Oro'.: I 

Calif. ... 


142 


131 


160 

1.19  1->M 

120  l".'>i 

131  l'^n^ 


IW)' 
125, 
ia5| 
93 
110 

85 
74 
73= 

56; 
60, 
45. 

45, 

48! 

:"i 

72 
90| 
65. 

5>s: 
50| 

94 

116 

115 

74 

27 

1-20 
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52 
22 
39 

^ 

83. 

6J 
57| 

is; 

150. 

42' 

35 

80. 

95 

140 

l»iO 

W)! 

I'M); 
i:io. 
i;i.") 


CO 


19S  220' 

140i  122 

140^  127 
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107  92: 

106.  74 

lOS  95 

lO'J;  »S 
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112:  87 

87:  94 

112'  SJ 

S5  .SO 
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7H'  81 

93  76i 
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114l  53. 

101,  46 
105'  9ti 
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135:  110' 

109.  4s" 

SI.  3s, 

128'  85 

ia5;  Is 

80  4.S 

82:  40 

101  j  49. 

8S'  61' 

81j  81. 

89  80 

73  70 

63:  52 

60'  «) 

70.  72 
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1401  140 

95j  115, 

IW  6s 

1'2.'>:  75 

17S  l»jo 
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1.V)  13.')' 
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s  J." 
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X 
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1'., 
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72 

N.» 
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51 
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114 

J*) 
45 
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45 

43 

791 
W. 
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m 
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U¥) 
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13S 
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112 

91 

74 
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70 
122 
70 
9() 

95 

13U 
sK 
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ii) 
6.5  60 
80.  74 
82!  45 
95:  4t 
llOJ  5s 
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97 
125 
117' 

90 


87 
10»3 
10.5 

98 


47 
«iO 
42 
60 


901     93 
115 
105 

83 


6(i 
73 
71 

82 
90 
6.5 
65 
50 
53 
ti.5 
125 

i:;o 

13y 
lirj 
115 
1^1 

125  l.-rf)' 

1.15  lii.5 

115  l.')0 

ISOJ  141. 


126 
NS 
80 
90 
51 

85 

90 

I.V.. 

1,5!) 

135. 

im 

95 
125 
172 


12.5 
107: 
100: 
II5I 
1351 

no' 

95 

114, 

92 

95; 
100; 

99' 
115' 

901 

96 
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140 
130 
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130 

95 
9s 
92 
.80 
87 
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87' 
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102, 


81 

70 

91 

100; 
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m, 

92 

>t)\ 

90 

72, 

95 

St. 

in 

no! 

112 

ia5 

95 

72, 

87 
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43 

9'J, 

90 

91' 

85 

s6- 

57 

53 

9ti 

75 

94 

70' 

72 

.so 

7S 

H). 

64 

79! 

(K) 

6'» 

81) 

95 

1:k5 

HiO 

llii 
10.5 
ivi 

207 
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12.5 

lOS 

145 


31 

5(J 
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1.".0 

ir.O| 
100 

.S5 
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1S;5! 

132' 

110: 


U3 
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^'< 

7(>. 
1(^»' 

9-V 
1«» 

Si 
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9.5 

;:; 

70 
76 
62 
44 
52 
8s 
94 
87 
43 
75 

.5(_) 

70] 

6.5 
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8.5 
61 
73 
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M 
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45 
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9! 
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I 
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72 
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97 
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137' 
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M 

9^ 

^'\ 
12.1' 
14S 

S2 

96 

I 

75 

7.S 

—1 

I'M. 


142 
166 
I.J9 
175 
l.s.5 

175 
1.5s 
l.'c, 
14s 
12.5 

1.33 
137 
1.5S 
140 
175 

175 
2tl0 
182 
177 
179 

HV> 
147 
130, 
175 
00:  180 


70 
95 
si 
91 
92 

75 
7.5 
75 

62 
61 
6.5 
73. 
115: 

9i» 

115 

70. 

56! 

^i 

4oi 

5*1 


41 


35i 

42| 
74i 
55 
6;j 
90. 
8I: 
95 
10.5, 

84 
76 
50 
('>0 
5.5 
95 

»VJ 
70 
.V) 
5.3 
60 
75 


115' 
137, 
1,50 
165 
142 
119 
1»V.) 
160 
167 
IW 

195 
UK) 
120 
12s 
135. 
17.5' 
ISO 
1.30 
130 

127 
9.S 
90 

no 
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167 
110 
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9o; 

9l! 
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111 

107 
152; 
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1.S2, 

16.sl 
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210, 
is/) 
157| 
102 
KM 
91 

ir,5 

1.50! 

7.S 

120 


79 


Si        5>     I  r.       ss        c-     I  c»       ci    .^  tr    ci        c         ci         o 


h-       I      QC 

S    I  5 


120! 
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13S 
170| 
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164  165 

130  122 
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132,  UiO 
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205  200 
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13!)i  135 

1521  148 


89 

80 

i5 

133 

153 

73 

93 

118 

144 

165 

165 
isi 
bJ> 
150 
200 

105; 
isl 

80 
N5 
9J 

160 

205 

97 

123 

81 

92i     101 

80;     lOOj 

1.50     120| 


Value  per 

scnB 
(doUan).! 


Scft 


14O1801 
175 15S. 
157l2Su 
100161. 
180,168. 

195137. 
145;  93. 
169  133. 
151  92. 
125'  97. 

130'  89. 
157108. 
175 109. 
lC3l0a 
200,14L 
217105. 
210148. 


192 
195 
196 

135 
140 
153 
192 
181 
160 
190 
190 
190 
210^ 


87. 
R2. 
89. 

64. 
67. 
67. 
80. 
82. 

63. 
71. 
77. 
77. 
96. 


668S6lOD 

siisaaoo 

3(K  196^25 

5171.00 
158.00 
is  136.50 
66-15&05 
92162.24 
7O;i5I.O0 
01.10s.  75 
66;122.» 
191149. 15 
97'157.50 
7013&55 
84,170.00 

13151.90 
39159.00 
23119101 
35|  85u80 
74:10L92 

12na80 

21:131.60 

30133.11 

23 

48 


1721  9a 
215115. 
185103. 
220|  92. 
210  92. 

2a5<  85. 
20a  93. 
160'l04. 
1901124. 
170124. 

100143. 
195;  153. 
137.143. 
150183. 
151  121. 


115 
150 
171 


U.S..  M5.2  93.  s  'O.V  11.1.4  9(J.  4  110.  5  96. 3  s!).  5  100.  ^  95. 9  S5».  2  91. 5  61.  7  146. 1 

I        ■  >  I  I  ,         I         I  , 


122.  N,  1 19. 3  161. 


iia 

91. 
156. 


82.56 
13a  00 
56l0a80 
50  95.00 
85104.50 
85144.40 
91147.00 

1411L80 
9S172.00 
7K167.25 
23|l4a80 
54jl5a30 

651104. 00 
54JI66.05 
4^96.00 
]4!I53.00 
91:aOL0O 

98^  85.50 
15!l36w50 
75198.17 
43,22&00 
60296.50 
3M18I.3S 
73141.00 
13,330159 


93.81 


148.93 


>  Uascd  upon  faria  i»riuo  Dec.  1. 
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POTATOES— Con  tiDUod. 

Table  97. — Polatoet:  Stocks  <in  January  1 
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POTATOES— Continued. 
Table  ^7 .—Potatoes:  Stocks  on  Janiumj  J— Continued. 


Total 
o'i™tt«1) 

stocks  Jan.  1. 

PrloBpertHUhaL 

flUtoainl)-«ai. 

3'.S? 

IJ-iFhel3 
Dmltl«d). 

^■"hTd 

or  stock 

by- 

Dec.  1. 

Orowors. 

Dealers. 

Uoai^aa: 

120 

S. 

'i 

38.0 

mo 

42.0 
14;  0 
3-i.O 

4.195 

i 

82,  U 

eoio 

86.  0 
87.0 

69^0 

25.0 

Is 

Colombo; 

Idaho: 

^t^r"-. 

» 

—Potatoes:  Farm  price,  cents  per  biixhel  on  first  of  each  montJi,  1910-1919, 
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4,.^ 
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■H.1W 
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S7 

39 
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POTATOES— Continued. 
Table  101. — Potatoes:  International  trade,  calendar  yeiirs^  1911-13^  1917,  and  lOlS. 

Qenrr\l  Notis.  -Substantially  the  inti'rnational  trade  of  tho  world.  Tt  shonld  not  be  expected  that 
tho  world  export  and  import  totalis  for  any  year  will  afn'e<'.  Amon)?  sources  of  disagroement  are  these: 
(1)  Different  p»?riods  of  time  covered  in  the  "yrar  '  of  the  various  countries;  (2)  imi>orts  rcceiTed  in  year 
sut>se<|uent  to  year  of  exi)ort;  (3)  want  of  uniformity  in  classification  cfeoods  amone  countries;  (4)  differ- 
ent practices  and  varying  degrees  of  faihirc  in  recording  countries  of  orifrin  and  ultimate  destination:  (.Si 
different  practices  of  recording  reexjiortc-d  goods:  (G;  opposite  methods  of  treating  free  ports;  (7)  cleric^ 
errors,  which,  it  may  I  e  assumed,  are  not  infrequent. 

The  exports  given  are  domestic  exDorts,  and  tlie  imports  given  are  imports  for  consumption  as  far  as  it  is 
fea>dl)le  and  consistent  so  to  express  the  facts.  While  there  are  some  inevitable  omissions,  on  the  other 
hand  there  are  some  du]>lications  t)ecause  of  reshipments  that  do  not  api^ear  as  such  in  official  reports. 
For  the  I'nited  Kini;dom ,  import  Qgiu-es  refer  t  o  imports  for  consumption,  v,  hen  available,  otherwise  total 
imi)orts,  less  cxi)orts,  of  "foreign  and  colonial  merchandise."  Figures  for  the  United  States  ^"r'wte 
Alaska,  I*orto  llico,  and  Hawaii. 

EXPORTS. 
[000  omitted.  1 


Country. 


A  vcrage, 
1911-1913. 


From-- 

Argentina 

A  ustria-Hungary 

Belgium 

Canada 

China 

Denmark 

France 

(rermany 

Italy 

Japan 


liUShfU. 

543 
l,4.'')l 
8,692 
1,207 

288 

928 

8,683 

12,412 

3,975 

440 


1917 
(prelim.). 


1018 
(prelim.). 


Country. 


I  Average, 
1911-1913. 


Bushch.  i  liujshch. 
542  572 


583 
385 


14S 
326 


From^  I  Buxhflx. 

Netherlands !     16, 4.11 


I'ortugal 

Russia 

Sj)ain 

I  nited  Kingdom... 

United  States 

Other  countries 

Total 


500 
7.7(52 
1,835 
6,246 
1,814 
1,924 


1917 
(prelim.). 


BtuArb. 


1,185 

839 

2,423 


75, 151 


1918 
(prelim.). 


BvMhrlt. 


SflS 
2,532 
3,863 


IMPORTS. 


Into — 

Algeria 

Argentina 

A  astria-i  lungary . 

Belgium 

Brazil 

Canada 

Cuba 

Kgj'pt 

Finland 

France 

(icrmany 

Netherlands 


1,218 

1,:«7 

4,070 

4,921 

9^ 

525 

2,0(»1 

599 

479 

7,143 

29, ISO 

1,952 


573 
219 


43 

463 

2,4r>7 

3.')9 


970 


373 
35 


3,378 
297 


1,069 


Into- 

Norway i  215 

Pliilippine  islands..  334 

Portugal '  273 

Kus-siu 309 

Sweden 700 

Switzerland 3,172 

United  Kingdom...  11,382 

I'mtcd  States I  5, 707 

Other  countries ,  2,311 

Total 78,767 
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SWEET  POTATOES. 

Table  102. — Sweet  potatoes:  Acreage^  production,  and  value,  in  the  United  States, 

1849-1919. 

Note.— Figures  in  italics  are  census  returns;  figures  In  roman  are  estimates  of  the  Department  of  Agri- 
culture. E^timat^s  of  acres  are  obtained  by  applying  estimated  percentages  of  increase  or  decrease  to  the 
publi.shed  numlxTs  of  the  proi^eding  year,  except  that  a  revised  base  is  used  for  applying  percentage  cati- 
niiitcs  whenever  new  census  data  are'availablc. 


1849. 
1859. 
1669. 

18S9. 

1899. 
IIKK). 
11X)1 . 
1902. 

am. 

100<i. 
10<)7. 
1908- 

torjn . 

1!>10. 

1911. 

1912- 
1913 . 

1914- 

191."). 

19H). 

1917. 
1918. 


Year. 


Acreage. 


Acres. 


637,000 
544,000 
547,000 
532,000 
518,000 

548,000 
551,000 
654,000 
565,000 
599,000 

64i,000 
641,000 
005,000 
583,000 
625,000 

603,000 
731,000 
774,000 
919, 000 
940,000 
1*>19 ;     1,029,000 


Average 

yield  per 

acre. 


Bushels. 


79.1 
88.9 
81.7 
85.2 
89.2 

88.9 
92.6 
90.2 
88.2 
92.4 

92.4 
93.5 
90.1 


95. 
94. 


93.8 


103. 

91. 

91. 

93. 
100. 


Production. 


Bushels. 
38,268,000 
42,096,000 
21,710,000 
3S, 379, 000 
43,950,000 

42,617,000 
48,3-16,000 
44,697,000 
45,344,000 
48,870,000 

48,705,000 
51,034,000 
49,948,000 
49,813,000 
55,352,000 

69,232,000 
59,938,000 
54,538,000 
55,479,000 
59,057,000 

56,574,000 
75,639,000 
70,955,000 
83,822,000 
87,924,000 
103,579,000 


Average 
farm 

price  per 
bushel 
Dec.  1. 

Farm  value 
Dec.  1. 

• 

Cents. 

Dollars. 

62.9 
50.6 
57.5 
58.1 
58.3 

22,476,000 
24,478,000 
25,720,000 
26,358,000 
28,478,000 

60.4 
58.3 
62.2 
70.0 
66.1 

29,424,000 
29,734,000 
31,063,000 
34,8.58,000 
36,564,000 

69.4 
67.1 
75.5 
72.6 
72.6 

41,052,000 
40,216,000 
41,202,000 
40,264,000 
42,884,000 

73.0 

62.1 

81.8 

110.8 

135. 2 

133.3 

41,294,000 
46,980,000 
60,141,000 
92,916,000 
118,863,000 
138,085,000 

T.\nLK  103. — Sv-cet  potatoes:  Acreage,  production,  and  total  farm  value,  by  States,  1919. 

[000  omitted.J 


State. 


New  Jersey . . . 
IVnnsylvania. 

Delaware 

Maryland 

Virginia 


West  VirK'inia. . 
Norili  Caroliiia. 
Souili  ('arolina. 

(loorgia 

Florida 


Ohio.... 
Indiana. 
Illinois.. 

Iowa 

Missouri. 


Acreage. 


A CTCS. 

14 
1 

7 
12 
38 

2 
106 

81 
112 

41 

1 
3 

9 
4 

-     8 


Produc- 
tion. 


Bushels. 

1,750 

138 

966 

1,680 

4,750 

230 

9,858 

7,560 

13,0«)4 

4,100 

115 
315 
855 
320 
832 


Farm 

value 

Dec.  1. 


Dollars. 
3,850 
248 
1,063 
2,234 
7,362 

483 

13,601 

11,189 

14,370 

5,740 

247 

677  I 

1,496 ; 

800  ; 
1,556  I 


State. 


Kansas 

Kentucky 

Tennessee 

Alabama 

Missis-sippi 

Louisiana 

Texas 

Oklahoma 

Arkansas 

Now  Mexico 

Arizona 

California 

United  States 


Acreage. 


Acres. 

4 

10 

40 

151 

98 
70 
95 
25 

46 
3 
1 

8 


1,029 


Produc- 
tion. 


Bushels. 

436 

1,680 

4,400 

14,194 

10,290 
6,300 

10,450 
3,000 

4,600 
4:)0 
150 

1,09(") 


Farm 

value 

Dec.  1. 


103, 579 


Dollars. 

807 

2,688 

6,148 

16,089 

11,525 
7,245 

15,675 
5,400 

5,290 

1,012 

375 

l,9(i2 


138,085 


ir>  1SS7° — YBK  1919- 
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SWEET  POTATOES— ContiDued. 


■lid! 


Statistics  of  Sweet  Potatoes. 
SWEET  POTATOES— Continued. 

B  per  buihel  on  Itl  of  et 


„.u. 

,.,. 

191S 

■„ 

™. 

.... 

19H 

.... 

„.. 

,.., 

.,0 

««e. 

I1J.1 

wis 
eoia 

29)3 

|i 

79.4 
sa!e 

Is 

■-in 

m.1 

89.  B 

Si!  6 

7a:  3 
73.0 

80.4 
8S.4 

90. 

7i8 

83.0 
90.2 

m9 

ii 

9i!7 
76:8 

71. 

■■76:ii- 

JB.4 
75:1 

8! 

V. 

E  107.— Siu«rt  Potatoes."   Wholaale  price  per  barrel,  1913-1919. 
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Table  108.— //ny;  Aircage,  prodnclian,  i-'itut;  exports,  etc.,  \n  the  United SlaUt,  1849-1919. 
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HAY — Continued . 
Table  109. — Ilay:  Revised  acreage^  production^  arid  farm,  valuer  1879  and  1889-1909, 

[See  head  note  to  Table  93.) 


Year. 


1870. 

1HH9 

1H9(). 

1891. 

1892. 

1803. 
1S94. 
ISO.5. 
IKW. 
1897. 

1898. 
1899. 
1900. 
1901. 
1902. 

1903. 
1904. 
1905. 
190{;. 
1907. 
IIMW. 
1909. 


Acreage. 


Acres, 

SO,6Si,000 

39,004,000 

40,038,000 

41,258,000 

42,191,000 

42,413,000 
42,772,000 
40,832,000 
40,978,000 
41,336,000 

43,120,000 
4S, li7,0U0 
42,070,000 
42,066,000 
42,962,000 

43,400,000 
44,645,000 
45,991,000 
47,891,000 
49,098,000 
51,196,000 
61,041,000 


Average 

yield  per 

acre. 


Tons. 
1.30 
1.26 
1.23 
1.18 
1.17 

1.31 
.  1.18 
1.02 
1.33 
1.42 

1.55 
1.33 
1.27 
1.33 
1.52 

1.57 
1.55 
1.59 
1.39 
1.47 
1.53 
1.46 


l*roduction. 

Average 

farm  pnce 

per  ton 

Dec.  1. 

Dollars. 

Farra  value 
Dec.  1. 

Tons. 

Dollars. 

39,862,000 

9.31 

371,045,000 

49,181,000 

7.76 

381,481,000 

49,057,000 

8.18 

401,111,000 

48,759,000 

8.89 

433,276,000 

49,238,000 

8.95 

440,710,000 

55,575,000 

9.48 

527,044,000 

50,468,000 

8.96 

452,079,000 

41,838,000 

9.46 

335,647,000 

54,380,000 

7.48 

406,957,000 

58,878,000 

7.28 

428,919,000 

66,772,000 

6.63 

442,905,000 

57,450,000 

8.20 

470,844,000 

53,231,000 

9.72 

517,399,000 

55,819,000 

9.91 

553,328,000 

65,296,000 

9.19 

699,781,000 

68,154,000 

9.35 

637,485,000 

69,192,000 

8.91 

616,369,000 

72,973,000 

8.59 

627,023,000 

66,341,000 

10.43 

692,116,000 

72,261,000 

11.78 

850,915,000 

78,440,000 

9.14 

716,644,000 

74,384,000 

10.58 

786,722,000 

Table  110. — Uay:  Acreage^  productiony  and  total  fann  value,  by  States,  1919. 

[000  omitted.] 


State. 


Acreage. 


Maine 

New  Haiapsbire- 

Vernioiit 

Mass  u'husclls 

Khode  Island 


Connecticut.. 

Now  York 

New  JtTse/. . . 
I'ennsy'vania. 
Delaware , 


Mar>land 

Virginia 

We.^L  Vir;jinia. . 
North  Carolina. 
South  Carolina. 


Cieor^'ia. 
I'loridu. 
nhio. ... 

hKliana 
IlUnoi>., 


Miihij^an  . . 
Wisconsin., 
Miuiie.sola.. 

Iowa 

Mis:?ouri — 


Acres. 
1,120 
450 


Produc- 
tion. 


Tons. 
1,456 
675 


910 

1,456 

410 

656 

67 

86 

340 

644 

4,386 

6,579 

325 

488 

2,978 

4,318 

82 

105 

450 

630 

1,10C 

1,650 

810 

1,215 

800 

1,040 

275 

358 

557 

013 

113 

141 

2,879 

3,973 

2,200 

3,080 

3,250 

4,810 

2,650 

3,180 

2,677 

4,738 

2,000 

3,800 

3,140 

5,181 

2,810 

3,794 

Farra 

value 

Dec.  1. 


Dollars. 
27,227 
16,200 
29,266 
17,712 
2,752 

16,429 
134,870 

14,201 

103,632 

2,730 

15,120 
39,105 
31,104 
25,1(>8 
11,098 

15,509 

3,243 

80,011 

66,528 

102,934 

74,412 
96,181 
65,100 
90,149 
73,983 


Slate. 


North  Dakota. 

South  Dakota. . . . . 

Nebraska 

Kansas 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Louisiana 

Texas 

Oklahoma. 

Arkansas. 

Montana 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Idaho 

Washington. 

Oregon 

Caluornia 

United  States 


Acreage. 

Produc- 
tion. 

Farm 

value 

Dec.  1. 

Acres. 

Tons. 

Dollars. 

605 

908 

12,803 

890 

1,558 

21,033 

1,769 

4,299 

60,186 

1,832 

4,507 

71,211 

1,115 

1,561 

39,649 

1,280 

1,792 

48,3S4 

1,367 

1,367 

30,484 

405 

648 

13,284 

250 

450 

10,350 

662 

1,258 

22,644 

700 

1,540 

23,254 

650 

770 

15,785 

752 

827 

19,021 

605 

853 

19,619 

1,065 

2,396 

44,326 

235 

646 

11,757 

169 

676 

13,520 

453 

938 

20,542 

225 

626 

10,310 

650 

1,625 

35,750 

794 

1,906 

43,838 

854 

1,452 

27,733 

2,352 

4,257 
91,326 

73,220 

66,348 

1,839,967 
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HAY— Continued. 
Table  111. — Say:   Yield  per  acre,  priee  per  ton  Dec.  1,  and  value  per  acre,  bg  Slata, 


I  Based  upon  tarn  price  Occ.  1. 


StaHstics  of  Ray. 
HAY—Continued. 

Table  112.— /Za;;;  Slocki  on  /arm. 


'.  113.— flay;  Farm  prU^  per  I'm  on  1st  of  each  month,  1910-1919. 
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Table  H4.— 
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H  A  V — Oontin  ued . 
Table  115.— Alfalfa  and  prairie  hoy:  Fiimi  price  per  ton,  35ih  of  rtuhmtmth. 
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Table  116.— //ay:  II'AoIrMle  price  (6alfd)  ;. 
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HAY— Continued. 


»„... 

AcreoRa. 

Produo- 

H 

SUM. 

-^  crease. 

Produc- 

Vtma 
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1 

18 
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Table  110.— Cfoifr 


■StaU  and  year. 
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StatisUcs  of  Olovfr  and  Tiviofhy  Seed. 
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Statistics  of  Cotton. 

COTTON. 
;   ]23. — Collon:  Area  and  production   in   undermentioned 
inates  oI4TR  pounds  ift.] 


10  UnlUd  SCaUs  plus  exports  to  Imiga  countries. 
•  i>l(lboiindarips. 


690  Yearbook  of  the  Dt 

Tablb  J24.— Cotton:  Total 
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COTTON— Continued . 

Table  126. — Cotton:  Acreage  harvested,  hy  States^  1910-1919. 

[Thousands  of  acres. 


State. 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

Virginia 

33 

1,478 

2,534 

4.873 

257 

3,560 

3,317 

975 

10,060 

2,238 

765 

100 

2,204 

9 

43 

1.624 

2,800 

5,504 

308 

4,017 
3,340 
1,075 
10,943 
2,363 

837 

129 

3,050 

12 

47 

1,545 

2,695 

5,335 

224 

3,730 

2,889 

929 

11,. 'WS 

1,991 

783 

103 

2,665 

9 

47 

1,576 

2,790 

6,318 

188 

3,760 
3,W)7 
1,244 
12,597 
2,502 

865 

112 

3.009 

14 

45 

1,527 

2,861 

6,433 

221 

4,007 
3,054 
1,299 
11,931 
2,480 

915 
145 

2,847 
47 

34 

1,282 

2,516 

4,825 

193 

3,340 

2,735 

990 

10,510 

2,170 

772 

96 

1,895 

39 

42 

1,451 

2,780 

5,277 

191 

3,225 
3,110 
1,250 
11,400 
2,600 

887 

•  133 

2,562 

52 

60 

1,515 

2,837 

5,195 

183 

1,977 
2,788 
1,454 
11,092 
2,740 

882 

153 

2,783 

136 

41 

15 

44 

1,600 

3,001 

6,341 

167 

2,570 
3, 138 
1,683 
11, 2« 
2,991 

902 

148 

2,998 

95 
12 

43 

North  Carolina 

South  Carolina 

Georgia 

1,568 
2,881 
5,288 

Florida 

117 

Alabama 

2,621 
2,950 
1,532 

Mississippi 

Louisiana 

Texas 

10,346 

Arkansas 

2,563 

Tennessee 

775 

Missouri 

111 

Oklahoma 

2,341 

California 

1  167 

Arizona 

116 

Another 

) 

1 

20 

15 

25 

11 

1 

f 

T'nited  States.. 

32,403 

36,045 

34,283 

37,089 

36,832 

31,412 

34,985 

33,841 

36,008 

33,341 

»  Lowor  California  (85.000  acres  in  1919  and  88,000  acres  In  1918)  included  in  California  figures  but  excluded 
from  I'nited  Slates  totals. 

Table  127. — Cotton:  Production  of  lint  (excluding  linters)  in  500-pound  gross  weight 

hales,  hy  States,  1910  to  1919. 

(Thousands  of  bales,  as  finally  reported  by  U.  S.  Bureau  of  the  Census.] 


Slate. 


Virginia 

North  Carolina. 
South  Carolina. 

(Georgia 

Florida 


.\labama.. 

Mississippi. 

l>oiii.>iana.. 

Texas 

Arkansas.. 


Tennessee. 
Missouri.. , 
Oklahoma. 
California. 
A  riaona . . . 
.\11  other.. 


Tnited  States. 


1910 

1911 

1912 

1913 

1914 

1915 

1910 

1917 

1918 

15 

30 

24 

23 

25 

10 

27 

19 

25 

706 

1,076 

866 

792 

931 

699 

655 

618 

898 

1.164 

1,649 

1,182 

1,378 

1,534 

1,134 

932 

1,237 

1,570 

1,767 

2,709 

1,777 

2,317 

2,718 

1,909 

1,821 

1,884 

2,122 

59 

83 

63 

59 

81 

48 

41 

38 

29 

1,194 

1,716 

1,342 

1,495 

1,751 

1,021 

533 

518 

801 

1, 2ti.3 

1,2(M 

1,(M6 

1,311 

1,246 

954 

812 

906 

1,226 

246 

385 

376 

444 

449 

341 

443 

639 

588 

3,049 

4,256 

^'SP 

3,946 

4,592 

3,227 

3,726 

3,125 

2,697 

821 

939 

792 

1,073 

1,016 

810 

1,134 

974 

987 

332 

450 

277 

379 

384 

303 

382 

240 

330 

60 

97 

56 

67 

82 

48 

63 

61 

62 

923 

1,022 

1,021 

840 

1,262 

640 

823 

959 

577 

6 

10 

8 

23 

50 

29 

.   44 

58 

22 

5 

67 

56 

6 

4 

7 

3 

10 

14 

7 

14 

11,609 

15,693 

13,703 

14,156 

16, 135 

11, 192 

11,450 

11,302 

12,041 

1919 


22 

875 

1,476 

1,730 

17 

715 
946 
300 
2,700 
830 

298 

60 

930 

1102 

75 

7 

11,030 


1  Includes  52,000  bales  estimated  grown  in  Lower  Califorma,  not  included  in  United  States  totals. 
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COTTON— Continued. 

Table  132. — Cotton:  International  trade^  calendar  years  1909-191S,  1917  1918, 

[Expressed  in  bales  of  500  pounds  gross  weight,  or  478  pounds  net.  The  figures  for  cotton  refer  to  ptniwui 
and  unginned  cotton  and  linters.  but  not  to  mill  waste,  cotton  batting,  scarto  (Egypt  and  Soudbm) 
Wherever  unginned  cotton  has  been  separately  stated  in  the  original  reports  it  has  Deen  reducad  to 
ginned  cotton  in  this  statement  at  the  ratio  of  3  pounds  unginned  to  1  ixMind  ginned.  See  "Geosa] 
note,"  Table  101.) 

EXPORTS. 
[000  omitted.] 


Country. 


Average 
1909-1913. 


From— 

Belgium 

Braiil 

BritUh  India 
China 

g^pt 

France 

Germany 


1917 
(prelim.). 


Bale*. 

159 

83 

1,966 

240 

1,442 

316 

233 


Bales. 


27 

1,C<53 

232 

844 

89 


1918 
(prelim.). 


Country. 


Baits. 


12 

819 

3fiO 

1,040 

29 


From — 
Netherlands.... 

Persia! 

Peni 

United  States... 
Other  countries. 


Total. 


IMPORTS. 


Average 
190»-m3. 


1917 
(prelim.). 


Bales. 

145  I 

118  J 

87 

9,008 

109 


13,906 


1918 
(prelim.). 


BaUn, 


80 
5,180 


.BoUi. 


99 
4,ttl 


Into— 
Austria-Hungary. 

Belgium 

Canada 

France 

Germany 

Italy 

Japan 

Mexico 

Netherlands 


906 

496 

137 

1,435 

2,258 

896 

1,405 

23 

277 


I 


178 
1,260 

230  1 

656  ! 

828 
1,947 

601 
1,886 

Into— 
Russia 

880 
382 
93 
113 
4,164 
215 
319 

Spain 

Sweden 

447 

82 

94 

8,108 

390 

277 

Switierland 

irnited  Kingdom... 

United  States 

Other  countries 

» 

2M 

Total 

14,005 

1 

1  Yotir  beginning  Mar.  21. 
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Table  133. — Cottonsefd:  Production,  hy  States^  1910-1919^ 
[Thousands  of  tons,  1910-1918,  as  rejwrted  by  the  United  States  Bureau  of  the  Census  1 


State. 


Virginia 

North  Carolina 

South  Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Ix>uisiana 

Texas 

.Vrkansas 

Tennessee 

Missouri 

Oklahoma 

All  other 

Uiilte<l  States 


312 

518 

795 

33 

530 

mi 

109 

1,356 

365 

148 

») 

410 

5 


5,175 


1911 

1912 

1913 

1914 

13 

11 

10 

11 

476 

383 

351 

412 

~i2 

526 

613 

0,S2 

1,246 

798 

1,038 

1,217 

40 

28 

31 

43 

7<V2 

596 

6<)4 

778 

5:i5 

4()5 

583 

553 

171 

107 

197 

200 

1,«>:} 

2,171 

1,755 

2,043 

418 

352 

477 

451 

200 

12i 

109 

171 

4.H 

2,1 

30 

30 

454 

454 

37:i 

501 

8 

5 

14 

28 
7,180 

6,997 

6,104 

0,305 

7 

310 

504 

8<K) 

27 

4.'>3 
424 
151 
1,436 
30.3 

135 
21 

285 
16 


12 
290 
414 
826 

26 

2;i0 
301 
197 
1,0.18 
504 

170 
28 

366 
25 


4,993       6,113 


1917 


8 

273 

.SoO 

847 

25 

230 
402 
284 
1,390 
432 

107 
27 

426 
39 

5,040 


1918 
11 

1919 

10 

398 

388 

099 

056 

947 

700 

17 

7 

350 

318 

545 

421 

,   261 

133 

1,199 

1,208 

439 

300 

147 

133 

28 

37 

250 

414 

57 
S,300 

82 

4,030 

Statistics  of  Cottonseed  and  Cottonseed  Oil. 
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COTTONSEED— Continued. 

Table  134. — Cottonseed:  Value,  by  States,  1910-1919, 

[Thousands  of  dollars.] 


State. 


Virdnia 

North  Carolina 
Soiitli  Carolina 

Georgia 

Florida 

Alabama 

Mis.'^issippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

Missouri 

Oklalioma 

All  other 


1910 


210 

9,580 

14,760 

22,580 

990 

15,160 
14,700 

2,760 
31,050 

8,800 

3,820 
660 

8,610 
130 


T'ni ted  States. 1 133, 810 

I 


1911 


260 

9,140 

12,590 

21,060 

800 

13,870 
9,360 
3,080 

30,670 
6,980 

3,620 
980 

7,260 
140 


1912 


240 

8,460 

11,150 

16,360 

490 

11,620 
10,140 

3,290 
37,120 

7,040 

2,820 
550 

7,950 
100 


119,800 


117,330 


1913 


260 

9,130 

15,750 

25,120 

650 

15,600 
13,060 

3,640 
36,150 

9,250 

4,140 
640 

7,650 
310 


1914 


240 

8,900 

14,190 

24,580 

740 

14,700 
10,340 

3,720 
31,260 

7,670 

3,130 
790 

8,190 
500 


141,350   128,050 


1915 


260 
11,470 
18,400 
31,730 

850 

16,720 
14,540 
4,830 
42,070 
12,380 

4,730 
660 

8,720 
540 


167,900 


1916 


640 

15,580 

22,760 

45,980 

1,240 

12,880 
18,840 
9,740 
75,940 
25,330 

8,770 

1,460 

18,970 

940 


1917 


550 

18,630 

38,200 

58,660 

1,600 

15,910 
26,900 
18,080 
89,290 
28,420 

7,090 

1,730 

26,310 

2,180 


259,070  333,550 


1918 


740 

26,810 

47,550 

64,170 

1,130 

23,910 
35,340 
16,650 
74,670 
28,240 

9,440 

1,760 

15,920 

3,160 


349,490 


1919 


771 

29,637 

51,538 

61,204 

545 

24,453 
26,707 
0,156 
68,317 
23,833 

8,411 

1,992 

24,531 

5,656 


336,751 


Table  135.— ( 

Cottonseed:  Farm  price  per  ton  on  15th  of  each  months  1910-1919. 

Date. 

1919 

'    1918 

1917 

1916 

1915 

1914 

1913 

1912 

1911 

1910 

Jan. 15 

Feb.  15 

$64.93 
64.65 
64.00 
64.28 
63.83 
63.  SO 
64.24 
66.23 
62.13 
66.95 
72.65 
69.07 

$67.51 
66.95 
68.27 
68.08 
68.16 
66.0:i 
64.11 
61.34 
67.90 
65.85 
64.97 
65.05 

$52.53 
51.43 
53.18 
55.94 
55.61 
57.19 
56.90 
56.61 
67.58 
65.02 
69.38 
68.29 

$36.85 
36.75 
36.56 
38.13 
37.91 
35.79 
36.06 
35.22 
41.13 
47.19 
55.82 
56.35. 

$19. 14 
23.33 
22.32 
22.69 
22.07 
20.82 
20.05 
20.14 
20.98 
33.73 
34.01 
35.54 

$22.70 
23.37 
23.60 
24.17 
23.56 
23.62 
22.78 
20.16 
13.88 
15.28 
14.01 
17.73 

$21.98 
22.01 
21.55 
21.89 
21.88 
21.54 
21.37 
20.24 
21.07 
22.01 
22.46 
23.48 

$16.57 
16.81 
18.21 
18.62 
19.21 
19.24 
19.04 
18.02 
17.61 
18.04 
18.57 
21.42 

$26.35 
25.61 
25.49 
26.12 
25.46 
23.38 
22.70 
20.45 
18.09 
16.73 
16.69 
16.70 

Mar.  15 

Apr.  15 

Mav  15 

June  15 

July  15 

Aug.  15 

Sept.  15     

$26.23 

Oct.  15 

Nov.  15 

Dec.  15 

26.86 
25.36 
25.65 

COTTONSEED  OIL. 

Tahi.k  136. —  Cottonseed  oil:  International  trade,  calendar  years  1909-1913,  1917,  1918, 

[See  "  General  note,"  Table  lOl.J 

EXPORTS. 

(000  omitted.l 
I  ^ j     ^^^  ^ 

Country. 


From — 

Belgium 

China 

Egypt 

France 

Netherlands. 


1  Average        1917 
190(^1913.  (prelim.). 

1918 
(prelim.). 

Country. 

Average       1917 
190^-1913.  (prelim.). 

1918 
(prelim.). 

Oallons. 
'        1,086 

Oallons. 

OalUms. 

/VOTO— 

United  Kingdom:.. 

United  States 

Other  countries. . . . 

Total 

QaUoru. 

7,189 

38,968 

44 

OaXUms. 

649 

16,627 

OaUona. 
15 

2S1 
476 

1,388 

648 

16 

2,369* 
127 
6 

15,876 

315 

52 

48,431 

i 

IMPORTS. 


Algeria 

Australia 

Austria- Hungary. . . 

Beldum 

Brazil 

Canada 

Egypt 

France 

Germany 

Italv 

Maltai 

Martinique 


304 

142 

39 

2,251 

624 

2,817 

257 

3,289 

6,918 

4,600 

265 

292 


I 


119 

47 

5,246 

6,255 

479 

71 

4 

Into — 

Mexico 

Netherlands 

Norway 

Roumania 

Senegal 

Serbia 

Sweden 

United  Kbigdom.. 
Other  countries. .. 

Total 


3,607 

5,352 

1,504 

633 

422 

336 

606 

5,890 

4,101 


3,658 


9,564 


5,737 


1  Year  beginning  Apr.  1. 


s  Less  than  500  gallons. 


696  Yearbook  of  ike  Department  of  AffricuUvre,  1919. 

TOBACCO. 
Table  137. —  Tobareo:  Area  and  production  in  undfrmrntioned  countritM,   1909— 191S, 


wLersatatbiilrjvi 


Kxporls  lispui  jeor  beginning  July  1. 

Lanlhiiii.^iU. 

iDaluding  llossuraliUi  but  uxcluding  Dobrodli. 


Siatiatica  of  Tf^aeco. 
TOBACCO— Continued. 


Table  138.— Toftaiwo:  Total  production  ofemintrinfor  v>}ach  estimate  we 

re  available. 

y™. 

,T,xl...l». 

Year. 

rrod^ctioa. 

Ve«r. 

rroductlon. 

Yai. 

rrodocUoii. 

1900 

1903;;!!!; 

Pound: 
a,  2or,  133,000 

a;  wi;  288;  000 

imV.'.'-V. 

a,u6,Mi,ono 

s^iTo^wsiooo 
z;39i>i;ooo 

g:::::: 

Po«nJ,. 
2,3S2, 001,000 
2,742,900,000 
2,833, 73a,  OfaO 
a,  5«S,  202,000 

lois;;;:! 

Pwiufa. 

1,274,319,000 

2;^;ms;ooo 

u  the  United  Slates, 

XntE.— Figuraa  In  UaHct  are  eenaua  returns:  flgursa  tn  roman  sre  estimates  ol  the  DepwtniBnt  or 
.\giirulturc.  KsUmatM  of  seres  are  obtaiiisd  by  applving  eatlmaled  perceniages  o(  IncreEiEe  or  deovasa 
to  1)ie  piihU>:hed  mirahots  of  th«  preceding  yaai,  sicept  tbat  a  revised  base  Is  used  (or  applfing  per- 
centage estimates  whenever  ikw  census  data  are  aTallabte. 


'  Figures  B(Uust«d  to  c«!isu5ba,'is. 
!  140. —  Tobacco:  Acreage,  prodaetioTt,  and  total/arm  value,  tiy  Stales,  1019. 
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Statistics  of  Tobacco  and  AppUi. 
TOBACCO— Continued. 


Table  lU.—  Tobaero 

[Tobatxo  camprias  leaf,  st 


,  Btrlppln^,  and  tombu,  but  i 
EXPORTS. 
[COD  omitted.) 


<t  SDulI.    See  "General  HI 


.1 


1  YeU  begfunUkg  Apr.  l.  l  V«»i- h«flnn1ng  Mm-  Tl 

APPLES. 

E  i45.~  Applet:  Production  and  pricei,  Dte.  1,  by  Stata,  1918  and  1919. 


l.Sil 
t'.sn 
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APPLES— Continued. 
Table  145. — Apples:  Production  and  prices,  Dec.  7,  by  States,  1918  ctnd  2919 — Gontd. 


Stat«. 


Georgia 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Missouri 

South  Dakota 

Nebraska 

Kansas 

Kentucky...." 

Tennessee 

Alabama 

Texas 

Oklahoma 

Arkansas 

Montana 

Colorado 

New  Mexico 

Arizona 

Utah 

Idaho 

Washington 

Oregon 

California 

United  States 


Apples. 


Total  crop  (000 
omitted). 


Commercial  crop 
(000  omitted). 


Price  Doc.  1. 


rer  bushel. 


1910 


Bu. 

2,806 
1,704 
4,»43 
e,4S4 

2,0^7  ' 
1,365  i 
1,815 
5,  (73 
302 

1,125 
l,s;i5 
1,4«4) 
1.560 
617 

624 
1,512 
4,250 
1,289 

3,418 

1,329 

151 

779 

4, 350 

Z\,  190 

5, 579 

8,040 


1918 


1919 


1918 


1910 


1018 


I 


Bu. 
1,713 
7,005 
1,794 
3,459 
0,792 

2,811 

096 

1,5M 

4,245 

273 

525 
1,5(« 
2,799 
4,a'>0 
1,662 

273 

660 

1,290 

792 

2,067 
912 
138 

7S6 

1,200 

16, 491 

3,3M 

6.560 


Bblt. 

57 

364 

197 

750 

1,109 

126 

61 

174 

1, 127 

3 

215 

459 

65 

87 
10 

40 

43 

1,010 

124 

828 

224 

16 

121 


I 


1.200 
6,440 
1.357 
1,511 


BhlS. 
117 
902 
266 
837 
1,495 

114 

40 

101 

735 

3 

72 
333 
108 
218 

26 

11 

17 

241 

75 

527 

117 

1.". 

16:) 

112 
4, 29t» 

671 
1.127 


Dollt. 
2.45 
2.62 
2.67 
2.30 
2.20 


I 


Per  barrel. 


1019 


lOlS 


2.20 
2.50 
2.75 
1.90 
3.00 

2.50 
2.10 
2.50 
2.25 
2.50 

1.90 
1.75 
1.70 
1.75 

1.85 

2.(K) 
2.25 
1.70 

1.80 
1.5.1 
1.40 
1.45 


147,457       lti9,625         26,174         24,743 


1.S7 


DolU. 
I.ft5 
1.53 
1.80 
1.85 
1.15 


.1. 


1.55 
2.09 
2.06 
1.64 
2.35 

2.30 
1.00 
1.70 
1.56 
1.70 

1.60 
2.01 
1.40 
2.10 

1.70 
1.18 
2.40 
1.40 

1.70 
1.25 
1.10 
1.30 


DoUm. 
7.00 
7.50 
8.10 
7.00 
8.00 


6.30 
7.40 
8.50 
5.70 
9.00 

8.00 
0.22 
7.00 
7.00 
7.50 

0.00 
5.40 
0.00 


DoUt. 
&28 
4.01 

0.00 
3.7f 


4.80 
OwU 
0.40 
&10 
0w80 

7.00 
&00 

0.00 
4.00 
0.00 

400 
OLOO 
4.20 


1.33 


r 


Table  \\iy.— Apples:   Total  production  {buafwh)  in  the  I'nitcd  States,  1889-1919, 


Year. 


I*roduction. 


Year. 


I1*oduction. 


Year. 


18891 !  U.%10o,WX) 

1K90 1  S0,142,000 

1S91 198,907,0(K) 

1892 120,53r.,(MMl 

1893 114,773,000 

1894 134,64*<.0<>0 

1895 219,600,0(K) 

1896 •  2.32,600,000 


1897 163,?2S,(XX) 

1S9S I  11«,061,0(K» 

l.S<l9i ,  175,:^'i7,(in(t 

iiMMj 2a-),«i:io,0(K) 

vjin '  i:i'>,'>oo,ooo 

l'K)2 212,3:W,O00 

UH)3 19.%6s0,000 

1904 j  233,6:«»,0<H) 


Production. 


Year. 


19a-> 136,220,000  '  1913 

IIKK) 216,72O,0(K)  i  1914 

1{H)7 119,r)60,(K)0  1915 

lyos 14S,910,0(M)  ■  1916 

UX)9» i;t!,IJ.',()Oft  i  1917 

1910 141,640,000  '  1918 

1911 214,020,000  1919 

1912 235, 220,  (XX) 


Production. 


145,410,000 
253,200,000 
230,011,000 
108,9a%000 
166,749,000 
160,625,000 
147,457,000 


'  ConsiLs  flgiiros. 
Table  147. — Appla<:  Farin  prict ,  cents  per  hiishcl  on  1st  oftach  month,  1910-1919, 


Date. 


Jan. 1 . 
Fob.  1. 
Mar.  1. 
Aor.  1. 
Mayl. 
June  1. 
July  1. 
Aug.  1 . 
Sept.  1 
Oct.  1. 
Nov.  1 
Dec.  1. 


1919 


147. 

1(U). 

175. 

2«)1. 

224. 

237. 

197.7 

171.7 

162. 0 

171.1 

182.  M 

IW'..  8 


1918 


128.8 
140.1 
145. 3 
151.9 
ir>4.  K 
158.  2 
150.4 
128.1 
123.7 
133. 5 

i:w.r, 

132. 8 


1'»17 


I 


101.1 
110.0 
\%\.  3 
1.33.0 
1 19.  8 
l.')7. 2 
151.1 
127.0 
107. 8 
106. 8 
117.5 
121.5 


ioir> 


70.7 
8.S.  0 
92.  (J 
94.9 
9S.0 
10.").  4 
108.1 
80.4 
77.7 
K^.\ 
87.6 
91.2 


1915 

1914 

68.0 

107.1 

71.2 

llrt.8 

73.  2 

12»>.0 

lk\.  8 

133.0 

85.4 

141.8 

(H).4 

141.0 

H4.4 

113. 4 

70.1 

79.9 

,59. 9 

(».l 

62.0 

.58. 8 

69.  2 

.')♦>.  ♦") 

69. 0 

59.  1 

1913 

1912 

1911 
108.0 

1910 

73.4 

89.4 

76.4 

95.8 

117.2 

108.8 

80.4 

101.2 

121.6 

113.8 

83.7 

109.2 

131.8 

114.8 

89.5 

121.8 

139.2 

130lT 

97.6 

118.4 

137.5 

119.8 

93.  6 

95.2 

116.1 

94.4 

80.6 

75.0 

88.9 

"7S.4 

75.8 

64.8 

71.6 

7S.7 

81.0 

61.8 

08.0 

78.8 

<HI.  0 

62.4 

69.4 

88.4 

98. 1 

66.3 

72.1 

88.8 
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APPLES— Continued. 

^  tht  UniUd 

or  oormUDptton  as  frfsh  fruit. 


I  bsml  la  cqatialrut  to  I  boxas. 


YearbooJe  of  the  Departmeni  of  Agriculture,  1910. 

APPLES— Oontinued. 


.    _       ...   _..  _.^  .    ..    _  _.  It  inrluilfil  ill  iiitilr,  llio  prlnciiml  Yuriiities  u 

re  pen-mi  avc  of  nil  amiii'!!  In  ii  nnrtnal  rraii  a~  " 
-— ncQltavidZi.x.  Iiatilvin7.2,<irinie!irin1d< 


indiaiia.— Hen  Itavid  Zi.x.  Iiafilvin7.2,  <i rimes Cnldvii  n.T.  ^'in 

1.1,  N'ortlicrnHiiy -1.2.    linrlh  iatiMm.-  I.lmliertwlg  1-1,3,  Winc^.,. , ,  .. 

IIiifM  7.2,  Rod  Juno  B.O.    Trn NrHrr.-- Winrsap  11.1,  Ken  navLi  ia.2,  UmliprtTta  12.1,  Kwly  B 

"iir!<a  0.3,  Itnl  Jiinn.'i.t.    /uhi.— lien  Itoib  1.^.3,  Wrulthv  13.1,  Jnnatlum  lOJ,  Oldnbuni  S.i,  unms 

olilni4.»,  N'in1li«re<trm<irFrnini;l.3.    Jiann*.— lira  I>nvii  IH.I,  Wlnmp  15  J,  lonalhan  l).)!,  HlHOOrl 


Hurra  0.3,  Itnl  Jiinfl.l.t.  lasa.—  Hm  Itoib  1.^.3,  Vrulthv  13.1,  Jnnatlum  lo3,  nkinbuni  8. 
(iolilni4.»,  N'in1li«re<trm<irFrnini;l.3.  Jiann*.— lira  I>nvii  IH.I,  Wlnmp  15  J,  lonalhan  a.i,  __~,. 
I'l|iT4nh.n,(iiiniii;j),Malrli'n  lllii^h  O.  (W'lrdrfu.— Den  Iliivl9W.3,Joiuthiui  IRJ,  GuioT.H,  Sams  BouitT 
ix,  WIncHip  1.1.  irmwacflurttii.— Itildwln  t^A,  Rhnd«  Island  (inmina  O.S,  (iisTRiiiMn  A,T,  K olntoan 
Ued.'i.7,  N'orthi-m  Rpv  .'i.l.  .Vrtranlni.-  -Llrrt  DaiLi  21.S,  Wineup  13.il.  lonutliiin  0.1,  WnaltbT  S.1,  OUtn> 
biiTfF  ».K,  OtI[UM  Cidifcn  1.^  Uiiumiri  I'lpi^n  *.%  Oaiin  in.  ll'fmNilR.-  IHdenburg  11.7,  Wnmir  1S.T, 
K^iiwnatim  f  irrpnlng  !■  *  ■■■--"-"-»  /l'-^...,  »  a  «-*»*  i#j..«  -  e  u—  n...i..  ■  ,  /i..ij_  b^m*  ^  •/ 
.— Itrn  Dntis  17. 


ifcn  1.^  Uiiumiri  I'lpi^n  4.%  Oaiin  in.  irfmNiln.-  IHdenburg  11.7,  Wnmir  1S.T, 
_._nKll.l,  Kamrnwi(Siuiw)NXu-oU  Itlvrr '..I,  Ben  T^vto  S.l.  (laldsn  Rantt  t.S, 
MatVlavi^-Krn  Dntis  17 J),  Viirk  Iniiioilalin.l  Ilaldltln k.\  Wlncvp  T.ii,  liliiymui  WlnMap 7.0,  ArkMMW 
1.4,  Early  llnrvpst  t.2.  AVtr  JrTHV.  nahlwln  2&.2,  Hun  Davis  It.fl,  Rome  livauty  5.0,  Earb  HarrMt  i.T. 
Ilbode  litond  lircmlng  1.1  NiirtlH-m  Spy  1.9.  FimiDnr.^llaldwIn  is.],  Rhode  Island  (ireanlH  UJl 
Kncthmt  Spy  13.0,  Famensr  (Mnnw)  «.t,  Mt^tnlnsh  fl.l,  nen  llavls  S.n,  Yellaw  ncuamnr  ■  -  f'mnirlf 
nil.— ilaldwiD  13.3,  Rhode  Island  (irivnluii  IO.H,  (loMni  Kitsset  U.S.    A'nr  y/amptJIIre.— Bkldvin  H.f, 


._ ™ J  HatiiBtkiTt.—BM'wbt  UM, 

UlMxto  liiland  <ir««nim{  6.9,  Niirtlmn  fiwv  5.3,  Mcltitmh  1.1.    /daAo.—Jnnathnn  21/S,  Rome  B«aut«  u£ 

Ti«.  ii.,.i.  II  ■   n„„.Ti.  {di..~...  j.n.    i»Jifa*oBi(i.~llrallai-ii2.V>i,  Missouri  I'lpplii  13.1,  loorttan  (3 

aiici  1.0.   Ocwpfn.— Ilorso  11.3,  lien  Da\1s  11.3,  lied  Jim*  ULO,  LUib£ 


»,  frlnnaii  I.A.    Oklalian 
kirn.i,  nr&iiDmia  lUai^kri.O,  liaiinl.O.   Otor^.^.    ........ 

>•,  Vfhacait  HI,  F.nrly  TlurvcstO.I,  Arkansas  llbu^k  u 
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PEACHES. 
Table  lbl.—Peathe$:  ProdwAion  and  prices,  by  SUUei,  1918  and  1919. 


Total  crop 
(000  omitted). 

Coimmereial  on^ 
(OOOomittod). 

Prices. 

state. 

1919 

1918 

• 

1919 

1918 

1919 

1918 

Oot.15. 

Sept.  15. 

Oet.15. 

Sept.  15. 

New  Hampshire 

MlUGUM^hllMttS 

ButkOa. 

43 

160 

300 

1,648 

1,018 

1,300 
877 
731 
938 
760 

713 
466 

150 

790 
480 

3 
838 

0 

80 

786 

978 

1,678 

3,760 

1,007 

3,639 

840 

145 

1,500 

350 

1,899 

514 

17,600 

BHOteU. 

0 

0 

0 

700 

838 

780 
136 
835 
510 
680 

1,150 
998 

^      6,092 

174 

0 

0 
85 
0 
0 
0 

0 

110 

883 

8,440 

8,333 

167 

317 

959 

34 

1,060 

51 

575 

93 

11,930 

Bu9M$. 
11 

69 

53 

780 

683 

467 
175 
387 
301 
589 

98 

85 

8,964 

173 

14 

861 
130 

BwkOt. 

0 

0 

0 

835 

6«L 

358 
101 
144 
90 
459 

90 

108 

3,855 

87 

0 

0 
54 

DoOan, 

DoUan, 
3.10 
3.30 
8.50 
8.70 
8.70 

3.00 
1.90 
1.90 
8.00 
8.30 

ZIO 
8.30 
8.50 
8.30 
3.30 

8.70 
3.10 
3.30 
8.00 

DoOsn. 

DoOan. 

8.40 

Connocticut 

New  York 

3.00 
8.60 

8.00 

3.75 
8.60 

8.60 

3.10 

New  Jersey 

8.80 

PennRvlvanIa 

Delaware 

8.76 
8.40 

Maryland  .  ■,  -  -  r 

XOO 
8.50 
8.46 

L85 

8:40 

Virrinia 

X80 
ISO 

8.50 
8.80 
8.30 
3.70 
3.40 

3.30 
3.10 
3.00 
8.00 

1.80 

West  Virginia 

North  Carolina 

L80 

LOO 
L67 

Georgia 

1.66 
8.80 
3.00 

3.U 
3.36 
8.75 
8.10 

L» 

Ohio 

8.00 

indiapa  », -  

8.60 

Illinois 

8.60 

Michigan 

8.80 

Iowa 

8.80 

Missouri 

139 

0 

8.80 

Nebraska 

Kan^^a-**   .T.rr 

X50 
8.40 
8.30 
1.30 
8.00 

3L30 
1.70 
8.50 
8.10 
1.70 

8.10 
L70 
1.40 
1.90 

8.60 
8.40 
1.80 
1.70 
L80 

1.40 
1.60 
8.50 
8.00 
1.60 

1.80 
L70 
1.40 
1.50 

8.80 

Kentuckv 

15 
119 
109 
880 

845 

1,360 

676 

75 

830 

163 

1,417 

171 

16,368 

4 
100 
138 
767 

77 
87 

719 
87 

735 

48 

408 

31 

11,668 

LOO 
L70 

8.75 

Tennessee 

L10 

Alabama 

LIO 

Texas 

8.00 

LOO 
L07 

LT5 

Oklahoma. . . , .  ^  ^  ^  -  r  ^  ^ 

LOO 

Arkansas 

LOO 

Colorado . ........ 

8l00 

New  Mexico 

8.45 
L40 

L75* 

8.00 
L45 

8.85 

Utah 

L50 

Idaho 

LOO 

W  asliinirton ....... 

1.60 

Oreeon 

8.00 

Califoniia -r 

L6D 

United  States.. 

50,434 

33,094 

89,461 

80,597 

8.18 

1.91 

LOO 

LOS 

Table  152— Peaches:  Total  produetion  (buMU)  m  the  UniUdStaUs,  1899-1919. 


Year. 

ProdactioD. 

Year. 

Year. 

PlWhMtiaB. 

18»9» 1       1S.iSS.OOti 

1606 

44,104,000 
38,587,000 
48,145,000 
Sff,i70,000 
48,171,<XI0 
34,880,000 
58,843,000 

1913 

89,707,000 
64,100,000 
64.097,000 
37,506^000 
45,066^000 
38,094,000 
50,484,000 

1000 

49,438,000 
46, 445,  UN) 
37,831,000 
28,850,000 
41, 070,  UK) 
36,634,000 

1H)7 

1914 

ll»Ol 

1608 

1915 

11M»2 

19091 

1916 

Ifljt') 

1910 

1917 

1901 

1911 

1918 

1905 

1912 

1919 

1  fif^fia  flgUPW . 
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PEACHES— Continued. 


Table  153. — Peaches:  Farm  price,  cents  per  hushd  on  15th  of  month,  1910-1919. 


Date. 

1919 

1018 

1917 

1916 

1915 

1914 

1013 

1912 

1    1911 

1910 

Anr.  l.")       

1 

1 

130.0 

153.0 

135.0 

151.0 

138.0- 

130.0 

131.0 

135.0 

143.0 

May  l.'i ! 

r                  1 

Juno  15 

191.1 
201. A 
199.6 
2a').  7 
211.7 

134. 0 
109.4 
178.9 
18.S.3 
193. 2 

170.3 
144.8 
143.3 
143.8 
160.6 

119.6 
109.1 
114.9 
118.3 
112.1 

110.3 
113.1 
108.3 
110.0 
105.0 

July  15 

99.5 
8.5.4 
81.1 
a5.2 

120.4 

ia5.o 

102.2 
105.3 

130.5 
126.3 
136.3 
145.0 

Aug.  15 

P«pt.l5 

Oct.  15 

110.9 
115.1 
122.8 

Xov.  15 

Dec.  15 

. 

1 

__ 

Table  154.   -Kstini'ited  productioa  of  the  commercial  peach  crop,  1917  to  1919. 


State. 


New  Hampshire. . . 

MsiMachiisetts 

(Connecticut 

New  York 

New  Jersey 


Pennsylvania. 

Delaware 

Mao'land 

Virginia 

West  Virginia. 


North  Carolina. 
8outh  Carolina. 

(jeorgla 

Ohio 

Indiana 


1919 
(prelim.). 


Bunheh.  '■ 

11,000 

19,000 

53,000 

780,000 

6K3,000 

467.000 
175.000 
2H7,000 
201,000 
529,  (XH) 

92.000 

:«,ouo 

2.964.000 

173,  (XX) 

14,000 


1918 


1917 


BunheU.  Buihelt. 

0  14,000 

0  36,000 

O'  273.000 

525,000!  3,617,000 

640,000  711,000 


665,000 
166,000 
639.000 
119,000 
675,000 


State. 


35S,000. 
101.000; 
Ut.OOOl 
90.000 
4.W,(XX)! 


nUnois.... 
Michigan. . 
Missouri. . . 
Kentuclcy. 


Tennessee. 

.\Iabama. . 

I  Texas 

;   Oklahoma. 


i; 


IM),  (MX) 

102.  WX); 

3, 255.  (XX) 

87.000 

0 


l.'AOOO  ,' 

113, (KK)  I 

1,512.  (XX)  i 

188,  (XK)  1 

31,000  I 


Arkansas 

Colorado 

New  Mexico. 
Utah 


Idaho 

WashlriKton. 

Oregon 

California  > . . 


1919 
(prelim.). 


Butkelt. 

301,000 

130,000 

139,000 

15,000 

119.000 
109.000 
880,000 
345,000 


1,360,000; 

676,0001 

75.0001 

830,000 

163,000 

1,417,000 

171,000 

116.268,000 


1918 


1917 


BuiheU. 

0 

54,000 

0 

4,000 

100.000 

138,000 

767,000 

77,000 

87,000 
719,000 

27,000 
735,000 

43,000 

402,000 

31,000 

11,603,000 


United  States .... -20, 461, 000-20, 507, 000  28,937,000 


Biukeb, 

m,O0D 

S30»0flB 

818»000 

44,000 

86,000 

09,000 

488,000 

387,000 

849,000 

833,000 

99,000 

•68,000 

168,000 

1,833,000 

•114,000 

14,151.000 


1  .\ttenti<jn  is  called  to  tho  fact  that  approximately  90  per  cent  of  the  CaUIomia  peach  crop  is  ^ther 
canned  or  dried. 


Statiatiea  of  Pears. 

PEARS. 
B  155. — Pears:  Production  and  pricu,  191/1  and  1919. 


I  biishrU'i  111  lli€  United  Slalei,  1909-1S19. 
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PEARS— Continued. 


Table  157. — Pears:  Farm  pricey  cents  per  bushel  on  15th  ofmonih^  1910-1919. 


Date. 

1019 

1918 

1917 

1016 

1915 

1914 

1913 

1912 

1911 

1910 

Jan.  15  

119.8 

92.4 

100.4 

113.3 

108.0 

J 

113.5 

Feb. 15 

UW.4 

Mar.  15 

108.9 
134.0 
138.6 
136.0 
138.0 
118.0 
108.8 
07.3 
85.1 
111.0 

ISSlS 

Apr.  15 

1 

1305 

May  15 1 

1 

139.1 

Jiino  15 1 

1 

113.2 

122.0 

106.3 

100.0 

83.1 

79.3 

92.8 

Julv  15       

100.6 

Aug.  15 

Sept.  15 

Oct.  15 

Nov.  15 

Dpc.  15 

1S8.4 

1k:{.o 

1K1.3 
1H2.0 
21'.).  5 

IfiS.  1 
157. 8 
147. 5 
140. 1 
1.5»).  \S 

132.  2 
12,5. 0 
118.2 
IKi.l 

109.0 

102.7 

96.0 

03.3 

105. 0 

80.8 
83.8 
82.7 
80.8 
80.7 

98.8 
92.8 
80.4 
77.5 
82.5 

109.9 

119.3 

95.0 

93.0 

97.9 

100.9 

96.6 

100.8 

132.4 

Table  158. — Estimated  annual  produetion  of  the  commercial  pear  crop  in  the  United 

States  for  1918  and  1919. 

[000  omitted.] 


state. 


New  York. 
New  Jersey 
Delaware. . 

Iliinoii 

Michigan . . 
Missouri... 
Texas 


1919      I        1918      I 
(prt'lim.).'  (prelim.). 


Bushels. 
900 


200 
144 
150 
123 
38 
60 


BushfU. 
828 
211 
296 
104 
307 
24 
60 


State. 


Colorado 

Washington 

Oregon 

California 

X' nited  States 


1019     I     1916 
(pnllnL).  (pnlim.). 


ORANGES. 
Table  1T)9. — Oranges:  Producticm  and  value ,  1915-1919. 


Year. 


1915 
191U 
1917 
1018 
1010 


United  StatCH. 


I    Aver- 
Produc-  '     ago 
tiou  (000      price 
omitted),  jmt  1»ox 
Dec.  1. 


Boxes. 
21,200 
24,4;« 
10, 503 
24. 2(K) 
Zi,  »1C 


S2. 30 
2.52 
2.r>0 
3.  40 
2.(W 


Farm 

value 

Dec.  1, 

(000 

omitted). 


Produc- 
tion (000 
omitted). 


Dollars. 

Bores. 

50, 002 

(i,  150 

(il,  4*3 

0,  aw 

27, 55ci 

3,  -»(K) 

SI,  ISO 

5,7)K) 

G4,  KiO 

(1,  \00  ' 

Florida. 

OBUfMnia. 

Aver- 
ago 
pric-e 
wr  hox 
Dec.  1. 

Farm 

value 

Dec.  1, 

(000 

omitted). 

Dollars. 
11,502 
14,213 
8,050 
15,105 
16,  (KK) 

Produo- 
tion(000 
omitted.) 

pme 
per  box 
1>BC  1. 

82.00 
2.70 
2.75 
8.75 
2.75 

Finn 

Vtthie 

Dee.1, 

(000 

oiidtted). 

11.  SS 
2. 0.) 
2.30 

2.  fM 

2..'iO 

Boxes. 
15,050 
17,500 
7,093 
18, 500 
17,510 

PoBm. 
80,  UD 
47.  ISO 
10,506 

48,160 

Stattttics  of  Cranifrries  avd  Bops.  609 

CRANBERRIKS. 

—Cranherrits:  Acreage,  prodnctiun.  and  fnrin  value,   by  States,   1919,  aiul 
totals.  1914-1919. 
ILeudineproiliidiicStatFt^.] 


» 

Old  and  yeal. 

1 
Aeresge. 

perocTB. 

336,  OOO 

■tSrET 
Dec  1. 

-K^r- 

"  s'm 

SoOari. 

''PS 

Total  ol^il-mt 

ai,iiM, 

20.7 

511,000 

8.36 

»,5a),ffl» 

WIS 

25,«X1. 

isio 

II 

«97iooa 

0,59 

3,TR].00O 

j,«a8,ooa 
ilTisciooo 

'"* 

2a.K«! 

HOPS. 
T.iBi.F.  101. — llopt:  Arm  a>i4  produetion  in  u.tdennenCi^ned 


llinunr: 

Iji'lldiini 


re  statistics  v'eie  not  aralUbla. 


■i>ur. 

IToduclion. 

V..,. 

p,..^,... 

Y.«. 

Production. 

/•oundf, 

ififi.inn.oao 

174;  683;  000 
201,902,000  . 

PoDndt. 

f^;^'™. 

m 

ITt 

2t; 
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HOPS— Continued. 


|I.«adlDg  produdni;  Statao.) 


BUto  and  yaw. 

— 

yi^d^ 

Produrtlon. 

•^-S" 

™300 

990 

!;K;!!S 

17,fi75.000 

».a 

DaRari. 

iirlS 

2j,9ro 

1,217,9 

M,  346, 000 

77.  a 

a2,sse.oro 

8»,t 

IS'SRS^OOO 

so,.ws.oot) 

i? 

IIE 
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HOPS— CoDtinued. 

Table  16T. — IIopi:  International  trade,  calendar  yean,  1919-1913. 

ind  hopftnmtlil  (hopmcal)  are  not  Incliirted  wllh  liops  Id  the  data  shown.    Set  "  Oeneral  not*."! 

[000  omllled-l 

EXPORTS. 


ro„n.ry,          1  ^j^JT 

(prelim.). 

(prfUm.). 

Country. 

*K" 

(prfrim.) 

(rMllm,). 

FT..m- 

18,3.13 

'm 

17.  .W^ 
1,4C« 

Prandi. 

Povnd,. 

N«wZ^X,d. 

RiHsla 

■niWd  Kingdom.. . 

OllwrcountriesV.']! 

i><™ndj. 

KriWT 

191 

Bia 

is 

'112 

i;)^ 

77S 

S2,MI 

BEANS. 
— Brant:  Arra  and  produetion  in  undermenlioTied 
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BEANS— Continued. 

Table  168, — Bmru:  Area  andprodurlvm  in  uivbrmentionalrowUrUa,  J909-1918 — Con. 

[000  omltled.) 


— Ileiins  ('Inj):     Acreage,  pntdvclloi 
19I-i-19i; 
[Leaihns  ]irudiirLiii;  Ktalijs.1 


'  Incompleto. 

icf  vlue  by  State*  1919,  and  total$. 


.„..,„„„. 

A.,«,. 

jtolrt  i>er 

Production. 

Nov.  IS. 

rim 

liaArb. 

1:S;S! 

4,4W,flOO 

4.90 
4.10 

»,41S,000 

MlrtiiEuii 

r«u,ra.ln 

'?i;i"l'     kl 

l.llls.fWl 

„.. 

ii.f.'s.nnn  |       4.M 

n.ia.tm 

in,fti,-.,i)iw 

m;:'v';ooc> 

5.10 

III 

BEANS— Contfaraad. 
Tabu  170.— Bnw  j^wm  pnet  per  buAel  m  ISOt  <^*aA  monJA,  1910-1919. 


DaU. 

ma 

1MB 

UlT 

NU 

UU 

in4 

ml 

1*13 

mi 

ino 
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4. 
i. 

4. 

4. 
4. 

■.4B 
4.81 

li 

7.n 

1.41 
1.W 

u 

B.J7 

1.01 

Is 

S.ST 

li 

1.M 

•1.17 

IS 

1.11 

IS 

IS 

1.40 

li 
1 

nil 

li 

i.a 

li 

AMI 

li 

Is 

1.4I 

"ii 

Tablk  111.— Bamt:  ITAoImbI*  priM  per  buihtl,  1913-1919. ' 
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SOY  HEANS. 

Table  172. — Soy  heajis:  Acreage,  produciio7i,  and  value,   by  States  1919,  and  totaU 

1917-1919, 

[Leading  producing  States.] 


Htato  and  year. 


Pennsylvania.. 

Vir;.'inia 

North  Carolina, 
South  (.'arohiiu. 

Georjria 

Ohio 


Indi:ina — 

Illinois 

Wisconsin. 
Mis-souri . . . 
Kentucky. 
Tennessee . 
Alabama. . 
Mississippi. 
Other 


Total. 


1918. 
1917. 


Average  I 

Average 

tiOTn 

1       Farm 

Acreage.  1 

yield  iwr 

Production. 

price  per  j       value 

acre. 

busheJ 

Nor.  15. 

Nov.  15 

• 

Acres. 

Busheh. 

Buthel*. 

DoUart. 

Dolkrt. 

2.000 

1S.0 

36,000 

4.1(1 

1              IISQM 

30.000 

IS.  5 

550,000 

4.10 

2,255,0(» 

82,  (KW 

14.0 

1, 148, 000 

8.10 

8,558,00) 

1,(MN) 

6.0 

6,000 

2.80 

K.rtD 

2,000 

10.0 

25,000 

2.90 

72,000 

2,000 

7.0 

14,000 

4.80 

67,fl00 

2,r)00 

14.0 

3.5,000 

4.50 

15K.O00 

0,000 

12.5 

78,000 

4.20 

828. 000 

1,000 

7.5 

10,000 

4.20 

42;noo 

f.,000 

14.0 

77.000 

3. 50 

270,000 

7,000 

12.0 

84,000 

4.00 

336,0Q0 

2,000 

5.0 

10,000 

3.00 

30,000 

7.000 

9.5 

66,000 

2.90 

I9I.Q0O 

S,000 

15.0 

120,000 

2.80 

336,000 

10,0(K) 

143,000 

495,(n0 

' 

IfiS.OOO 

14.3 

2,402,000 

8.46 

8,804,000 

169, 000 

17.7 

2,997,000 

3.20 

9,590,000 

154,000 

14.8 

2,283,000 

*    1 

2.86 

6,529,000 

^  Acres  rounded  to  nearest  thousands. 
T.VBLE  173. — Soy  beans:  Farm  price  per  bushel  on  loth  ofmonthy  191S'1919, 


Date. 


Jan.  15., 
Feb. 15. 
Oct.  l.'>. 
Nov.  ir>. 
Doc.  15. 


1      1919 

1 
1 

W.oo 

191S 

J3.47 
3.V2 

3.  :m 

3.20 
3. 29 

1917 

12. 20 
2.  45 
2.73 
2.S6 
3.33 

1916 

1915 

1914 

1918 

92.31 
2.39 
2.13 
2.13 
2.18 

S2.a5 
2.26 
1.88 
2.08 
2.28 

11.96 
1.80 
2.06 
2.15 
2.24 

3. 00 

..1          3.34 

11.96 

. .  ■          3.  Jto 

1.57 

3.44  ' 

1.71 

1 

COWPEAS. 

T.\BLE  174. — Coirpcas:  Acreage,  production,  and  value  by  States  1919,  andtotaU,  1917-1919. 

"  [T.ea<llng  producing  States.] 


State  and  vear. 


Virginia 

North  Carolina. 
8outh  Carolina. 

(Jeoria 

Flori<la 

Indiana 

niinois 

Missouri 

Kentucky 

Tennes'^ec 

Alabama 

.Mississippi 

Louisiana 

Tex.is 

Oklahoma 

Arkansas 

Other 


Total. 


191S 2. 003,  (KN) 

1917 


Arereee 

A \ erage 

form 

Farm 

Acreiige. 

yioltl  per 

Production. 

price  per 

value 

!     acre. 

bushel 

De&L 

1 
BunhcU. 

Doc.  1. 

A  crts. 

BiifihfU. 

CenU. 

Vodan. 

7r.,ooo 

12.5 

9.K).  000 

820 

8,010,000 

213, (K)0 

9.4 

2.284,000 

270 

6,167,000 

l(X).iH)«) 

7.0 

700,000 

290 

2.080,000 

i>2r).  CUM) 

4.5 

990,000 

240 

2,376,000 

21,000 

9.0 

216,000 

300 

648,000 

1,  fXK» 

15.  0 

60,000 

340 

aH,ooo 

13.()0U 

S.O 

104,000 

340 

364,000 

1(),(KN) 

11.0 

209,000 

840 

nipooo 

1>»).()(K» 

10.0 

200,000 

820 

00^009 

■».  (HK) 

3.  (» 

15.000 

260 

19^000 

40S.()(K) 

:>.  <) 

2,2s.''.,  000 

230 

8,906,000 

m.  m) 

4.0 

IrtO.OOO 

2S0 

400,000 

130. OUO 

(i.  0 

7SO.O0O 

320 

2,496,000 

«Ml.f)0f) 

11.0 

990,000 

280 

2,772,000 

('•.(UX) 

8  0 

48,000 

200 

139,000 

75.0(KI 

6.0 

375,000 

290 

1,088.006 

5,  (WO 

12.0 
0.2 

00,000 
10.420.000 
12.427.000 

164,000 

1.47S.()(M) 

273.6 

9B»8M,Q00 

2.003,(KK) 

asi.4 

as,  786,000 

1,829,000 

7.0 

12,787,000 

837.1 

«,0|l,OQO 

Statistics  of  Cowpeas  and  Peas.  6! 

CO  WPEA8— Continued . 
Table  \75.— Cowpeas:  Farm  price,  cenU  pn  bashd  on  I5lh  of  month,  I91S-1919. 


»«..         im 

,m 

m? 

im 

m, 

D«.o. 

,m 

ms 

1.17 

inie 

.915 

an   15 

m-? 

IWI 

Si 

''i'i 

'""'''   

J1J.9 

2S7.4 

JW,1 

40.0 

m.a 

Dec.  15.... 

..  3w.a 

a7,« 

237.5 

„.u 

151.8 

PEAS. 

Area  and  prodiielion  in  undermentioned 


'  Census  ol  I90S. 

•  Noo(Dclu1«uitslk'S. 

•  Includes  chick-peas,  li 

•  Old  boijndarii>3. 

•  luclnded  iinilcr  beana. 

•  Kicliules  teiTtiory  occ 
>•  UnnlHi'iai  cMlmate. 


erpt  where  sUlialIra  wen 
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BROOM  CORN. 

Tabus  177. — Broom  com:  Acreage^  prodwction,  and  value,  by  StaUM  1919,  and  totali 

1915-1919. 

[Leading  prodadng  States.] 


State  and  year. 


Average 
Acreage.    >     yield 
per  acre. 


Production. 


I 


Avtngb 

farm 

price  per 

ton  Not.  15. 


Fann 

valao 

Not.  16. 


minols 

Missouri 

Kansas 

Texas 

OUaboma. . . 

O)lorado 

New  Blezico. 


Total. 


1018. 
1917. 
1916. 
1915. 


A CTCt.        ' 

15,200  j 
4,400  ; 
20,000  I 
5«.oor>  I 
137,000  I 
17.000  I 

20,000 ; 


Tont. 
.275 
.205 
.167 
.1S6 
.196 
.175 
.200 


Tnm. 

4,200 

900 

3,300 

10,S00 

26,900 

3,000 

4,000 


DoOatM. 
270.00 
17a  00 

15a  00 
14a  00 

149.00 

loaoo 

125.00 


271.  ♦iOO  i 


.196  I 


53.100 


152.58 


3'V^.nno  I 

34.5.000 
23.5,200  ■ 
230,100  :' 


.158 
.166 
.165 
.227 


57,800 
57,400 
38,726 
52,242 


22an 

292.75 

17X75 

91.67 


1,194,000 
153,000 
495.000 
1»512,000 
4.008,000 
300,000 
500,000 


8,102,000 


12,770,000 

16,801,000 

6,690,000 

4,780,000 


Tablb  178. — Broom  corn:  Farm  price  per  ton  on  I'tth  of  each  month,  2910-1919. 


Date. 


1919 


191S 


191 ; 


1916 


1915 


Jan.  15 $169.41 

140.96 
173.  7:i 
H».  46 
l.')1.72 
10»;.  19 
lVJ.^r2 

l.Vl.iW 
161..S6 

160.  an 


Feb.  1.-) 

Mar.  l."> 

Apr.  lo 

May  1') 

Juno  15 

July  15 

Aug.  15 

Sept.  15 

Oct.  1") , 

Nov.  I.') , 


Dec.  15. I  162.86 


$249.39 
2">3.  70 
242.  47 
222. 19 
2'»-'».  OS 
222.  ]  1 

2:r».  02 
2:n.ft8 

30().  28 
26.5.23 
205.35 
171.63 


$184.08 
2(Ml.  .54 
212.24 
22rt.  X2 
2">2.  .^3 
222.66 
1I«.  79 
307.  M 
240. 15 
2»K>.  *i5 
29.5.  .50 
2?J.  55 


$103.97 

1 
$»>».  26 

lf«.  .52 

7S.44 

KB.  sr 

6S.42 

96.39 

70.79 

100.94 

74.  s4 

101.81 

76.  .51 

103.06 

7S.94 

119.79 

82. 96 

12S.51 

7.5.  24 

167.  .52 

8#V  44 

172.60 

l»2.  fV4 

171.94 

101.19  1 

1914 


$W.38 
95.16 
91. 3t) 
89.47 
84.99 
8^.04 
87 
91 


1913 


1912 


1911 


1010 


I 


I 


r—  i\ti  I 


i  I 


94 
14 

0.5 
6*;.  .53 
6.5.  .S2 
5S.21 


(4S.89 

S99.96 

681.46 

56.08 

85.97 

79.70 

56.97 

99.36 

77.06 

58.13 

100.54 

74.10 

53.40 

83.34 

81.05 

61.08 

79.40 

00.36 

56.  «1 

84.68 

68.14 

90  .58 

83.12 

72.07 

106.05 

76.52 

01.67 

101.. 85 

70.40 

121.47 

99.80 

09.33 

124.00 

92.32 

57.07 

108.20 

6180.85 
106.88 
190.66 
903. 80 
190.25 
15a  67 
179.65 
142.13 
138.66 
107.04 
05.61 
03.01 


GR.VIX   SORGHUMS. 

Table  179. — Grain  sorghum^:^  Arreaney  production,  and  value,  by  States  1919 ,  andiotaU 

*  1915-1919. 

[I.oadinj;  protlucinK  St  itt^s.] 


State  and  your. 


Kansas 

Textis 

Oklalioina... 

(Colorado 

.N'ew  .Mexico. 

.\riKoiia 

California 


Tot:il. 


I1J1«. 
1917. 
11)16. 
iyi.5. 


Arrea;'<». 


A  CTfu. 
1,040.000 

i.7ys.ooo 

1.410.000 
14(),000 
ZiS.OTK) 

170.000 

1,^9.S.(H)0 

6.0:i»i,(K)0 
.5.1:,.;.  (MM) 
;i,944,OOf» 

4,i.5:j.oo(» 


Avorajrc 

jield  per 

acre. 


12.1 
11.9 
13.7 
27.6 


rrodnction. 


Bushils. 
17.2 
33. 0 
23. 0 
14.5 
M).  0 
:«.o 

2.5.  K 


BnshcU. 

17,.s.SS.O0O 

59.:^'U.00O 

33,120.000 

2,160.000 

7, 140,  (KM) 

2,0:iO.(MIO 

4,.3S»>,000 


25.  s         12»>.0.5\OOO 


73, 2 11.  (MM) 

61,409,0(N) 

53.H.5S.(MM> 

114.460,000 


Average 
farm 

price  per 
bushel 

Nov.  15. 


OnU. 
150 
110 
150 
120 
130 
150 
154 


129.7 

150.0 

161.9 

106.9 

44.7 


Farm  value 
Nov.  15. 


DoOttTM. 

26,832,000 
65,267,000 
49.680,000 
2,502,000 
0,283,000 
3,046.000 
6,754,000 


163,453,000 


100,881,000 
00,438,000 
67,007,000 
51,167,000 


I  Kafirs,  milo  miiizo,  fetorit4. 


Statistics  of  Grain  Sorghums  and  Peanuts, 


619 


GRAIN  SORGHUMS— Continued. 
Tablk  180. — Grain  sorghums:  Farm  price,  cents  per  bushel  on  15ih  qf  month,  1916-1919. 


Date. 

1919 

1918 

1917 

1916 

DaU. 

1919 

1918 

1917 

1916 

Jan. 15 

153.7 
156.9 
150.9 
162.1 
173.6 
174.1 

1Y0.8 
185.7 
193.5 
204.0 
211.0 
179.6 

119.1 
129.0 
147.0 
152.0 
188.0 
206.3 

58.2 
60.0 

July  15 

175.9 
176.9 
153.7 
139.7 
133.6 
144.3 

165.6 
177.2 
181.0 
175.9 
150.5 
154.8 

214.0 
243.3 
187.7 
174.1 
160.6 
166.7 

62.8 

Feb.  15 

AuR.  15 

72.4 

Miir.  15 

Sept.  15 

83.8 

Apr.  15 

Oct.  15 

80.8 

May  15 

Nov.  15 

102.4 

JuDe  15 

Deo.  15 

101.5 

PEANUTS. 

Table  181. — Peanuts:  Acreage,  production,  and  value,  by  States  1919,  and  totals  191$- 

1919. 


state  and  year. 


Virjjinia 

North  ('arolina 
South  ('jvrolina 

<Jeor^a 

Florida 

Missouri 

Tenni'sstH) 

Alabama 

Mississippi 

T-ouisiana 

Toxiis 

()kl:ih(»in:i 

Ark:in."i;is 

Totil.... 

191>i 

1917 

191rt 


Acreage. 


Acres. 
139,000 
116,000 
13,000 
202,000 
126,000 

400 

11,000 

380,000 

4,000 

3,000 

222,000 

16,000 

19,000 


1,251,400 


1,865,400 
1,842.400 
1,043,350 


Average 

yield  per 

acre. 


BusheU. 
38.0 
41.0 
45.0 
25.0 
27.0 

38.0 
35.0 
18.0 
32.0 

31.0 
25.0 
32.0 
35.0 


26.6 


24.7 
28.5 
33.0 


Production. 


BiuluU. 
5,282,000 
4,756,000 
585,000 
5,a50,000 
3,402,000 

15,000 

385,000 

6,840,000 

128,000 

93,000 

5,550,000 

512,000 

665,000 


33,263,000 


46,010.000 
52,505,000 
34,433,500 


Average 

farm 

price  per 

bushel 

Nov.  16. 


Cents. 
273 
244 
292 
246 
211 

275 
221 
218 
221 

254 
238 
277 
234 


240.0 


173.7 
174.3 
120.1 


Farm  value 
Nov.  15. 


Dollars. 
14,420,000 
11,605.000 

1,708,000 
12,423,000 

7,178,000 

41,000 

851,000 

14,911,000 

283,000 

236,000 

13,209,000 

1,418,000 

1,556,000 


79,839,000 


79,929,000 
91,498,000 
41,357,000 


Table  IS2.— Peanuts:  Farm  price,  cents  per  pound  on  15th  of  each  month,  1910-1919. 


Date. 


1919 


Jan.  1.'). 
Fob.  1.'). 
Mar.  lo. 
Apr.  15. 
May  i:.. 
June  lo. 
July  i:.. 
\uc.  l'> 
s<'i.t.  i:. 

Oct.  1.*). 

Nov.  \') 

i)(v.  \:>. 


6.0 
6.9 

7.0 
6.9 
7.2 
7.7 
K.2 
8.1 

8.1 
9.1 
9.1 


1918 


7.0 
7.2 
7.4 
8.3 
8.2 
7.9 


7. 
7. 
8. 


6.9 
6.6 
6.1 


1917 


4.9 
5.3 
5.5 
6.2 
7.2 
7.7 
7.6 
7.2 
6.6 
6.1 
7.1 
7.1 


1916 


4.3 
4.4 
4.4 

4.6 
4.6 
4.7 
4.6 
4.6 
4.4 


19f5 


4.5 
4.4 
4.2 


5 

8 
8 
7 
5 
4 
3 
2 


4.2 


1914 


4.7 
4.7 
4.7 
4.9 


5. 
5. 
5. 
4. 
5. 
4. 
4. 
4. 


1913 


4.6 
4.5 
4.7 
4.8 
4.7 
5.0 
5.1 
4.9 


1912 


4. 
4. 
5. 
4. 
4. 
5. 
4. 
5. 


4.8 
4.7 
4.7 
4.6 


1911 


4. 
5. 
4. 
4. 
4. 
5. 
5. 
5. 
5. 
4. 


4.4 
4.4 


1910 


4.9 
5.4 
5.0 
5.4 
5.2 
5.4 
5.2 
4.5 
4.5 
4.0 
4.7 
4.5 
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PP]  AN  ITS-  -  ( Wtinued. 


Table  183.— 


Peanuts:  Area   and  prod uri inn   in  Spain y  British,  India,   Japan, 

Formosa^  and  crportsfrom  Senegal. 


[From  ofllciul  roi>ort8.] 
SPAIN. 


Year. 


1'J12 

1911 1 

lyn , 

191'> ' 


Arcu.        I'rwlin'tion.  " 


'  Tom  of  i,nO0 
Acrcf.  puuiiiiff. 

\\\:H  '.  21,r,'j() 

IS.'JJS  i  22, .SID 

H.i2y|  iH.wi 


Year. 


VJU\. 
1«)17. 
11118. 


f 


BRITISH  INDIA. 


1912 
191i 
1911 
191. i 


1.211.100 
l,:ififi.400 
2. 10.-),9(M) 
2. 413.  (MM) 


Tons  0/2,240 
[ton  ndf. 
005. 700 
009. 9(N) 
748, 800 
947.  (XK) 


I' 


1910. 
1917. 
1918. 
1910. 


JATAN. 


1911 
1912 
1913 
1914 


19.110 
24,622 
22,  .V{9 
2,S.350 


Winvhf}iter 

l,.'i(>s,:V2,3 
2,<M)2.081 
2.20:i,7.'rf) 
2,216,271 


Area. 


AercM. 
11,490 
]1,M3 
19,646 


Produrt 


Tom  of  i, 

poundi 

12, 

U, 
24. 


1,073,000 
2,334,000 
1,894,000 
1,312,000 


Tcnmftr 

poumia, 

1,068,1 

1,196,1 

1,042,( 

490,( 


1910 
1910 
1917 


24,707 
30,092 
32,990 


biMlcto 
JOM.J 
2,4M,I 
2,335,1 


P'OR.MOSA. 


1911 
1912 
1913 
19U 


4  J,  816 
44,. 103 
40.  .')18 
47,027 


Wirwhffter 
bufht  Ix. 
88t),304 
8;i8. 308 
1,1 '2,1, 893 

i,ooc,9:»:j 


1915. 
1910. 
1917. 


fi0,612 
61,609 
63,301 


WhtduM 
ftttfkrii 

1.224. 
1,401, 


QUANTITY  AND  VALUE  OF  PEANUTS  EXPORTED  FROM  SENEQAI,. 


1911 
1912 
1913 


TontofiJOOO 
pounax. 
181.778 
203.(V«'»:i 
2:>:{,  187 


Dollars. 

7,9<>2, 182  '    1911. 

7.914,4:>2  I    1915. 

11.0.54.  KIO  ■' 


TotiMofSjOOO 
pounda. 
309,224 
384,071 


DoOmn 
13,488, 
10,885. 


A 


Statistics  of  Truck  Crops.  621 

TRUCK  CROPS. 

\ I. ^Commercial  acrmge  and  produelion  of  truck  eropt  in  the  L'nittd  f!lale»/or 
llif  yi-nr»  l'J17  and  191S.     {Revited  March  IJ.  1920.) 


Aspatumis 

ruiimtowiT 

C.'Utv 

ij!\l\Kf,.V.'.'... '..'.'...'.. 

I'M  ai  CH«  '((■iiViy  irl^')V. '. 
BlMwIifiiU's 


Total... 


1  CmlM  of  1  down  heads  eafh.  '  CfaiES  o(  2  down  hrads  racli 

•  CratnottO  bunches  of  1  doirn  placls  each.  ■  Ciales  eoalsluiiig  24  quarts. 

CABBAGE. 
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CABBAGE— Continued. 
Table  186. — Cahbagt:  Form  pric»,  ptr  100  poimib  on  IStA  o/eaeh  maiUh,  I910-W9. 


DBW. 

I«9 

m. 

WIT 

laiB 

ISIS 

IBM 

1913 

IBU 

iwi 

UN 

I«.l. 

2.)3 

%n 

4!fi8 
4,23 

a!  IB 

2:98 

II 

11 

2.28 

•I.IT 

If 

t  .36 

:« 

tl.97 

3!  03 
2.24 

alee 

'1 
:i8 

1 

1 

las 

in 

",■5 

£r---""---"" 



I  Does  not  inclucfo  apronm  ktob-h  iindor  contmct  with  seodsmen. 
Table  ISS.- — OiiioTia:  Fann  jiriw,  i-entn  prr  biishd  nn  !5th  of  rack  manOi,  1910-1919. 


FClK  1.1.. 

Mv.  !.•■. 
Apr.  1.^.. 
lUylG- 
July  IB.: 
Wuiil.  IS. 

Dec'  15.'. 


Sl  1 


I    123.3 

',  in:3 


1012 

1911 

IBIO 

iia.0 

Statistics  of  Tomatoes. 


ililiililllliiiilii 
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i  ■  ill  1 1 


jsj  l\.SSI§lS8s 
III     |5'-l¥--' 


I  II-  '  s|y.V|S° 


g  i 


I  ill  I  j"="=: 


V. 


itt° 


Statistics  of  Tomatoes,  Turnips,  and  Sugar. 
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TOMATOES— Continued. 
Table  190. —  Tomatoes:  Farm  jnice^  cents  per  bushel^  15th  of  months  1912-1919. 


Date. 

1919 

1918 

1917 

1916 

1915 

1914 

1913 

1912 

July  15 

240.3 
177.0 
137.2 
117.7 

219.1 
133.1 
103.0 
10S.6 

194.3 
124.3 
109.5 
117.6 

161.5 
88.4 
75.6 
82.1 

141.4 
66.4 
56.9 
67.9 

167.4 
92.5 
63.0 
60.3 

161.4 
95.8 
68.0 
73.0 

127.0 

AUK.15 

Sept.  15 

75.6 
58.7 

Oct.  15 

62.3 

TUTINIPS. 

Tablk  191. —  Turnips:  Farm  price,  cents  per  bushel^  15th  of  months  1912-1919, 


Date. 

1919 

1918 

1917 

1916 

1915 

1914 

1913 

1912 

Jan.    15 

82.1 

W.7 

98.9 

101.8 

88.4 

79.6 
79.0 

78.6 
91.1 
76.4 
81.1 

48.6 
49.6 
68.4 
73.3 

42.9 
51.1 
45.9 
45.1 

56.8 
60.0 
47.4 
48.4 

49.6 
51.2 
56.1 
55.1 

Feb.  15 

Nov.  15 

Dec.  15 

44.6 
49.1 

SUGAR. 

Table  192. — Sugar:  Prodvjction  xn  the   United  States  and  its  possessions,  185&-57  to 

1918-19.^ 

[Data  for  1913-13  and  subsequently  beet  sn^r.  also  Louisiana  and  Hawaii  cane  su^ar,  estimated  by 
United  States  Department  of  Apriculture:  Porto  Rico,  by  Treasuiy  Dex>artment  of  Porto  Rico;  Philippine 
Islands,  production  estimated  by  the  Philippine  Department  of  Agriculture  and  exports  for  years  ending 
J  une  30.    F  or  sources  of  data  for  earlier  years ,  see  Yearbook  for  1912,  p.  650.    A  short  ton  is  2,0Ci0  pounds.] 


Year, 


Avera'^e: 

lS.')«V-7tol860-«l... 
18r)l-()2tol865-C6.. 
18tk)-r)7  to  1870-71.. 
1871-72  to  1875-76.. 
187(3-77  to  1880-81 . . 
1881-82  to  1885-86.. 

1886-87  to  1890-91.. 
1891-92  to  1895-96.. 
1896-97  to  1900-1901 

1901-2  to  1905-« 

1906-7  to  1910-11... 


1901-2. 
1903-3. 

1904-5. 
1905-6. 


1906-7. 

l9"7-8. 
19'Jv-y. 

190^^-10, 
1910-11. 


1911-12. 
1^12-13. 
1>-<13-14. 
I'.»l4-l.j. 
1915-lf.. 


191f>-17. 
1917-18. 
1918-19. 
1919-20. 


Beet 

su^ar 

(chiefly 

refined). 


Short  tons 


269 
448 
403 
470 
692 

1,922 

19,406 

58,287 

239,730 

479,153 


181,606 
218,406 
240,604 
242,113 
312,921 

483,612 
463,628 
425,884 
512,469 
510, 172 

599,500 
692,556 
733,401 
722,054 
874,220 

820,657 
7r>5,207 
700,950 
763,848 


Cane  sugar  (chiefly  raw). 


Louisi- 
ana. 


Short  tons. 

132, 402 

74,036 

44,768 

67,341 

104,920 

124,868 

163,049 
268,655 
282,399 
352,053 
94o,  d44 


360,277 
368,734 
255,894 
398,195 
377,162 

257,600 
380,800 
397,600 
364,000 
342,720 

352,874 
153,573 
292,698 
242,700 
137,500 

303,900 
243,600 
263,450 
115, 590^ 


Other 
States.* 


Short  tons 
5,978 
1,945 
3,818 
4,113 
6,327 
7,280 

8,439 

6,634 

4,405 

12,126 

13,664 


4,048 

4,169 

22,176 

16,800 

13,440 

14,560 
13,440 
16,800 
11,200 
12,320 

8,000 
9,000 
7,800 
3,920 
1,120 

7,000 
2,240 
3,500 
1,125 


Porto 
Rico. 


Short  tons. 
75,364 
71,765 
96,114 
87,606 
76,579 
87,441 

70,112 

63,280 

61,292 

141,478 

282,136 


103, 152 
100,576 
138,096 
151,088 
214,480 

206,864 
230,095 
277,093 
346,786 

Ojn  QAt\ 

371,076 
398,004 
351,666 
346,490 
483,590 

503,081 
462,819 


Hawaii. 


Short  tons 


(*) 

27,040 

76,076 

125,440 
162,538 
282,585 
403,308 
616,041 


355,611 
437,991 
367,475 
426,248 
429,213 

440,017 
621, 123 
635,156 
617,090 
666,821 

695,038 
646,524 
612,000 
646,000 
692,763 

644,663 
576,700 


Philip- 
ine 


? 
Isla 


ands.s 


Short  tons. 

46,446 

54,488 

81,485 

119,557 

169,067 

189,277 

186,129 
286,629 
134,722 
108,978 
145,832 


75,011 
123,108 

82,855 
125,271 
138,646 

132,602 
167,242 
123,876 
140,783 
164,658 

205,046 
•345,077 
•408,339 
•421,192 
•412,274 

•425,266 
•399,033 


Total. 


Short  tons. 
260,190 
202, 
226, 
279, 
383, 
485. 


655 

807 

823 

1,257 

1,785 


J52,'984 


l!lO/ 
l,'Ji9 
1,485 

1,535 
1,776: 
1,T76 
1,892 
1,946; 

2,131 
2,144 
2,405 
2,382; 
2,501 

2,704 


503 
633 
020 
403 

633 


091 
142 
690 
673 
370 


706 


100 
715 
861 

255 
328 
409 
328 
631 

534 
734 
904 
356 
467 

667 


» Census  returns  pive  production  of  beet  sugar  for  1899  as  81,729  short  tons;  for  1904, 253,921;  1909, 501.682; 
prod  uction  of  cano  su^ar  in  Louisiana  for  1839, 59,974  short  tons;  1849, 226,001  hogsheads;  1859, 221,726  hogs- 
Leads;  IS'.O.  S0,7()0  h<);.;sheads:  1879,  171,706  hogsheads;  1889,  146.062  short  tons;  1898,  278,497  short  tons: 
1899.  Io0.o83;  and  19(>9,  325,516  short  tons;  cane  sugar  In  other  States,  1839,  491  short  tons;  in  1849,  21,576 
ho-shcads;  in  1S59,  9,256  ho^'sheads- in  1869,  6,337  hogsheads;  in  1879,  7,166  hogsheads;  in  1889,  4,580  short 
tons;  in  1S'.>9.  l.o'Jl;  and  in  19()9,  8,687  short  tons. 

'  Ini  ludes  Te.xas  only,  subsequent  to  1902-3.    Unofficial  returns  prior  to  1918-19. 

•  Kxport-s  for  vcars  endini;  June  30. 

<  Comi^k  te  data  not  available  for  this  period.  Production  in  187&-79  1,254  short  tons;  in  1879-80,  1,304 
short  tons. 

»  Productif  n 


151887' — YBK  1919- 


40t 
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SUQAR— Gontinued. 

Table  \9%.~Svgar  beeU  and  bett  Kugar:  PTodudion  in  ihe   United  Statet,  1915-1919. 

[PIgurea  for  1B19  are  subject  to  icvisloa.) 


<IiithIatnM>'thrni-n>n«'mHtTini(liii-tl"n<>[li(Tl 


•'mutTiniili 
luut  iuUk 


Statistics  of  Sugar. 
SUGAR— Continued . 


lFli:;iirD9  tor  1910  ue  subject  to  ro 


I  AciiNutc  SDd  ptoductlon  oF  beeta  are  crediCfd,  aa  In  fOTmer  reports,  to  the  State  In  which  tha  beets  in 

■  lluscd  upon  veUht  of  hocts. 

•  P.Tpontaue  ol  sucrose  (pure  ragar)  In  the  total  soluble  solids  ol  the  beela. 

•  IVnmtiiecol  sucrose  BduallfoitrBCtedhirCBCtodee. 

•  Piti'-'HIu^o  oJ sucrose  (baaed  upoa  welEbt  ol  beets)  remaining  In  molaisH  and  pulp. 

'  Incl  tiilt'S  2  bctucies  in  Washlngtco,  3In  Wjaiiilag,  sad  1  each  In  Ullnola,  TmiUna,  loira,  Eus 
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SUGAR^CoDtisucd. 
Tadi.b  195. — Cant-tugaT  production  of  Louuiana,  1911—1919. 


[FIguns  fur  1919 1 


—Cane-mgar  produrli 
re  from  retattL^  nude  before  the  e 


Id  or  tb 


1.  uid  arambJBOt  to  mWn.) 


Table  196  —Area  o/ tugor  « 


It*  A»oelttIan;  teata 

n  tAc  VnUad  Stata,  mi 


[NotiDCludinesortdium.] 


iToiBSbadapoarcMpIn  19IS,  duolu  dinuk-hCaml  nsond  ctapln  IBIS. 

Tablk  1!)T.— Total  and  ptr  capita  tugar  lupply  of  Iht  United  SlaUt,  1901-19X9. 

ITbe  "supply"  shairnbelon  Gcniid.'lsordomwt[cprodiiHion.  pliii^lmiiortii,  inlniiBcxpartl,aDdIi 
lronitlieeitaUM[ailAlialractonhcUnltcd8talCHforluiH,pp..'iiVK'iAl,forBll3'e(u3enmt-'"~    ' 
fur  IBtt  >re  basPd  upon  the  Bnma  ntViim  KiitlnuLes  ri'pori  k  nn  prndiicliiin  and  tbe  Biui 
uid  Domesiicrnmnieroe  reports  on  evpiirr!!  And  lnip*)r1s,    Thea^'«rm:e  pvr  nplla 
from  the  t'ensiueKtimatedolpopiiliitiiin  lor  June!,  eacb  yrat.   KoallOHiince  bos 
earned  over  from  ononseolyoor  to  thuucxt.] 


per  raplla  mpidy  It 


Year  ending  Jii 

^"ti™'''o?s"™'"'^ 

Ypar.>ndltif;]imo30- 

"©•rssr 

Tol!,l. 

Per 
pnpiln. 

Total. 

4S. 

11 

I'ound: 
71. (« 

miom* 

Is 

aB.M 

W,  IBfll- 

Anmml  avmix.  1911- 

^iSis"'  "^'"'^ 

8,r» 

n.M 

XW. 

J^ 

n: 

n. 

I'-'l'J' 

'"KS."T 

W.  I90«- 

— Z7-' 

Statistics  of  Sugar. 

SUGAR— Continued . 

Tablf.  19S. — Cane-sugar  production  0/  Hawaii,  191S-1919. 

[Figures  lOr  1919  are  sub!ecl  to  revision.] 


Taulk  199.— .Susror;  Wholesale  priee  per  pound,  on  New  rmkmarket,  1913-1919. 


11 


Yearbook  of  ffie  Department  of  Agricutture,  1919. 


SUGAR— Continued. 


Html ntiti',  -Tallin  1 


Tari-k  20().  -.'Juijar:  Intcnuitional  trade,  eakndar  years  1909-1913,  1917,  191S. 

Tho  hll>\diig  binds  anil  gmili'S  have  brrn  Inchidcd  imdv r  tlieli?ad  ofBiigar:  Brown,  irblte  (btmIM, 
aiiii'l,  uhaiiani  ( I'enii,  crjsiai  ciibe,  niai>l<!,  miurnvBdn,  piincls.    Tho  liillowiiig  ttava  been  ixcludBd: 
i/scUaacry,  gliiaiso,  grape  EU^r,  J«a 

EXl'ORTS. 

[OOOomittpd-l 

O.untrj'.  \{\  17 


i^trsii- 

'' 

■!r.-::::: 

,» 

,7Z 

IMPORT.. 

SS;.;:;;::::;; 

e^- 

^ 

^Kd:  :::::: 

S^H 

apttn 

i75;«i 

m,ixi 

■  N..tluclii.t 

ot(i42,ii2S,a7il; 

iSpjniVi. 

liiid  In  lOlS  to  S01,»M 

■oimti. 

Pe»»it. 

Sis 

lu.asT 

'd 

jSa 

\ 

rs  looB-isis  a(  ijamjm^u 


iS^Si 


Statistics  of  Sugar. 

SUGAR— Continued, 


BEET  snoAH  (RAW). 


campaiffTa  of  1909-10  to 


CANE  8UOAB. 


"""■■*"""■ 

2'i 

363,474 
163,030 

«■:« 

51,275 
2,395,^33 

■«,». 

i42!5ii; 

_1M,S53 
1,3B3 

6Ta;700 

600,311 

SOUTI  i¥KWC*— 

oauUmud, 

210, «» 

276,875 

862,873 

virgin  lsbH.1,- 

(.•ralnilAnimnu: 

17,069 

a,  297 

7,2»S 

'.■",Ii',.mi:S::::::;; 

12)000 

4,2» 

iziooo 

fSS.""":::;:  ■ 

1,614,306 

'■S;S 

■«;S 

13,IM 

M.IM 
35;»M 

mIooo 

'■SI!:!S 

PhUlppine  Islands.. 

4,6as,s»9 

AIBICl, 

^!:VS::^r:: 

67,128 

27,800 
41,668 

80.774 

as 

s 

78,398 
3,8iW,ei3 

172,800 

30,804 

50,  M7 

i8a,«ga 

2S,H2 

c.J'"";::::::: 
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PortusuaseEoatAI- 

Beunloo 

pSIoh- 

4»,I31 
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S4;6» 
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13S,7SO 
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300,960 

«1>,B20 
120,  «7 

•,•70,830 
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,.,»,..> 
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SUGAB^-Continued. 
TiBtE  202,— Suyar;    Tolal  pruduclwn  of  countries  mentioiud  in  TahU  BOl,  189S-St 


1914-1 
iei8-l 


ID  1-2  thDHo  ngurw  incli 


>d  D[  prodiicllon  lor  BrltUh  Iz 


>  Kicludinj  Cnal , , 

■  EsiludioK  SalvBilnr  and  Ht.  I.iicla. 

<  Inoludca  onl)' cnimlriss  tor  vblch  rsports  wereglTen  In  Table  XI. 

Table  20;i.-  Bed  ami  beet  sugar  produelion  of  vndermentiontd  countriea. 


Country  and  year. 


uatrla-IItingsry; 


Slnrf  loan. 

lJ9l|wi.1 
2,093,130 


2.W,7KO 
249^  395 


ticete  used  tor  sugar. 


'"-     ricTrtX      'i'^ftj- 


Shnrt  Uina. 
ll,U38,Ca3 

l3,911,'3aG 


t.mi.aea 

2,892.  mx 
i,*ia,sis 

IS,344,73S 
IH,  672, 939 


iThepr'idiirfll.Birt?' 
tons  In  1912-13  iiull.uiu 
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SUGAR— Continued. 
— Bei(  and  htet  rugar  production  oj  ttndermenliojied  countriet — Continued. 
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SUGAR— Continued. 

Table  2/iA,—:Cane  and  eant'tugar  production  of  vrtdenneTUiimed  eountria. 


StatisticB  of  Maple  Sugar  and  Sirup. 


SUGAR— Continued, 

Tabli:  203. — Sugar  bteU:  Area  and  prodiution  in  undermetUioned 
[000  omltled.) 


}l  where  statlsllcs  were  not  available. 


B,  In  Thich  115,1100  [tens  were  undsr  Bug«  In  IS 
'  Incluiliiij  Bessarabia  but  excluding  Dobradja. 

MAPLE  SUGAR  AND  SIRUP. 

—  Maple  tugar  and  sirup  production,  1909,  1917,  191S,  i 


r  FiEiircs  tot  19U9  ar?  from  the  Unitsd  Slat»3c«ninsi  all  oOmts  ar»  b»»«l  opon  reportsfrom  0 

aMagoitt 

TtMStapiwd. 

BuEumade 

Sliupmsdt. 

Ay«a8Bp«rti«. 

.V3  sagar. 

AsOtup, 

SBwHainpsiiiro: 

Hi 

Pounii. 
43,232 
4S,«B 
42, ISO 
1S:3S8 

M5,MCI 

Sb;811 
I.SM.SSO 

7,726,817 

;» 

w.mo 

«,1171 
118,330 

ili 
11 

i>«»Hl«. 

liss 
iio 

.21 

{'It: :;;;:;;::;::::::;;::;:;:::::;:;: 

.It 
.28 

^*"i",'i!|'- 

i-'i-; 

.as 

U::-.:::;:;;::::::::::;;:;;::::::;: 

.36 
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TEA— Continued. 

Table  210.— Tea;  WhoUiale  priee.  per  pound  on  New  Ybrh  market,  191S-I919. 


i 


H  N 


«  K    ) 


11    g 
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COFFEE. 

Tahle  211.— Coffet:  Intemalional  tradr,   raUndar  yam   1909-1913,   1917,   and  1918, 

(Tbe  iMm  ol  caOea  coinprises  unhullcd  and  hull«d,  groiuid  or  oUumrlaa  pnpend,  but  Imitation  or  "inr- 
rci^te"caawaoi]cbl«a';areexcIiided.   See"aeuefalDot«.^'Tabls  101.} 

EXPORTS. 

[000  omitted  .1 


1  Chlsflf  (com  Porto  Rica 
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I  **  *• 

^  ^  I 

s  ■  i 

\  a        m 


in  s         1 

re 
Siii  s 


SBJ'ffl 


Statistics  of  OH  Cake,  Oil  Cake  Meat,  and  Bosin. 
OIL  CAKE  AND  OIL-CAKE  MEAL. 


ke  and  moal  ramolBinfaftfl 
B«  "  Ganaral  noM,"  Tablt 


ROSIN. 

Table  2H.— Romn;  International  trade,  calendar  yeara  1909-t9l3,  1917,  aiui  191S. 
[For  [OGln,  aaij  tbatesliicniaiubitaiKa  known  as  "Tcetn''  In  the  uports  of  th«  linlWd  Sutea  b  tBk«n. 


1000  OD 

llttirf.] 

c.„. 

sa 

1917  (pn- 

"iSSir 

Country. 

ii^X-, 

■•lar 

'"AT- 

Austria-Hungary 

ii 

so: 110 

10,*23 
»;346 

PaniHi.. 

PmkJi. 

/ye«- 

Pnmi.. 

Pmsd.. 

za,oo6 

418,150 

PoBBrft 

Olher  counCrias 

318;  138 

eo,UB 

4l,0« 

0,l»4 

V50,3S1 

Yearbook  of  (he  Department  ofAgrieuUwv,  1919. 

TURPENTINE. 

ra,  1909-1913, 

rita"  or  "oil"  olturpaatlos,  and  tor  aiujto jHpMai- 1 1  ^ 
BusaiB,  turpaatliis.    Gea  "  Oaiml  uota,"  TaUalOl.) 

EXPORTS. 

1000  omlttedO 


c^.„. 

A™™ge, 

1917 

IE. 

l£tl.)- 

CoobUj. 

i«a»- 

1013. 

s. 

1*11 

From- 

flaflon.. 
3,321 

Oallmu. 

GtaUinw. 

gp^'rr. 

°3 

S,T17 

448 

860 

Told 

S^;;;;;:;; 

3S,M3 

Jnlfl- 

SM 

i;i7s 

"'mo 

3,  MS 

ss 

3M 

New  island 

'i 

n 

8» 

Switwrlainl 

United  Kingdom.. 

Other  oounlries... 

Total 

S 

<'r .. 

i,Me 

673 

3i,aoo 

a  IM  galloiu. 
INDIA  RUBBEE. 
Table  216. — Indin  rubber;  Inlematitmal  Irade,  calendar  years  1909-1918. 
[Pkurcs  for  India  rubber  Include  "lodla  rubber,"  so  culleil,  and  caoatchouc.  caucbo,  jebe  (Pom), 

(ICexloo).  borraaha,  iiias.saraDdulA,  mancalHira,  miuiicooa,  sorva,  and  seriiue  (BruU), * 

(Duteh  East  Indies),  caura,  sec  aantbl  (Voneiueliii.    See  "OeDeral  nota,"  Table  101.) 

EXPOIiTS, 
[OUO  omitted.) 


l-ountry. 

Arcrage, 

1917 

101S 

FrtiB- 

Pouni: 

11 
'!;S 

i 

Pounii. 

PounJo.  ' 

M|u>mKo'i^.... 

74,912 

""'oio 

Frennb  Kongo 

<iold'r«isi""!""! 

;:::::::;:;;:::::::;:| 

'Jemuuiy — 

ltd}- 

Netliertiuiilii.. 


IU,>L>7  I      41,;»2      OIliiT 


Total '    30I,3l»   . 


StaHgtics  of  Silk  and  Wood  Pulp. 
SILK. 

Table  217 .—Production  of  raw  aitt  in  vndtnnentiimtd  emmtriet,  1909-1918. 


{RAbatiM  or  tb*  SOk  UsrchaDl 

'  tJnlon,  Lyon,  yniKW. 

Coonlrr- 

iwH?!?. 

UlS 

ma 

1917 

19U 

Weslern  Europe: 

183,000 

^      7«,000 

Pmii.iI.. 

S,3tt,000 

Pound.. 

T.MQ.OOO 

IE 

113,000 

Pmni.. 
8,317,000 

IE 

143,000 

PwrA. 

IE 

143,000 

10.«4,000 

7,087,000 

8. 978, 000 

7,154,000 

8,967,000 

14TBII1  and  Central  Asia: 

•1*7.000 
•  718,000 

374,000 

183,000 

1,0»,000 

\  1,173,000 

fle,ooo 

IE 

06  on 

oWrPravlnreaotAilVtkjTiifkii 

Ualksn  F'iBtw  (llulraria,  Servla,  ud 

230,000 

,  IE 

\      110,000 

130  000 
343  000 

110  000 

e, 186,000 

J,3W,000 

3,303,000 

8,393.000 

t,m,m 

Chi  lis— 

s;i«;ooo 

31,808,000 
«S,00O 

•  31,000 

j(i,«e,ooo 

1«,000 

»,000 

10,340,000 

K34a;ooo 

39,431,000 

iM,oao 

7,000 

10.097,000 
5,170,000 

34  060,  MO 

333,000 

10,361,000 
4,134,000 

31,416,000 

343,000 

11,000 

EvporlalromCflnlon 

Japan— 

Eiporu  from  Saigon,  Ilalpbong.abi. 

«,  079, 000 

«,  793,000 

45,378,000 

4B,  660,000 

46,064,000 

66,«S»,00Q 

63,173,000 

66,047,000 

69, 007, 800 

>  Prior  10  1913  Turle;'  In  Eoropa  inclndad  ths  vUayat  of  SalouUl,  whldi  baiongad  to  Oiaaoa  Is  nbM- 

■  For  1913  only. 

•  For  Jour  vaara,  1909-1913. 

•  Includioit  "Caotral  Asia"  sutMeqasnt  to  IBll. 

•  For  three  years,  19)1-1913. 

WOOD  PULP. 
Table  318. — Wood  pulp:  Tntenuitional  trade,  ealendof  j/ear$  1909-1918. 

lAJIktDdsolpQiplnimiroDdliaTa  bean  takaaforthlsltem,  but  no  pulp] 
See  "Ouieral  noCa,"  Table  lOl.f 
EXP0RT8. 
[OOO  omitted.) 


LIVE  STOCK,  1919. 
FARM  ANIMALS  AND  THEIB  PBODVCTS. 

Table  210.—  J.iir  Kinrt  in  j'rivdpal  and  other  nwnfrui. 
{Latest ccDiiu  or  oihn oIDcIa] f»iirr>  avnlbMr,  vuh  ccimtarii'pn  (or carlin ytan.    rati 
IKIMIIAL  COINTKEES. 


Statistics  of  Farm  Ammals  and  Their  Products. 
Table  219. ^Z^ue  itoofc  in  principal  and  other  eotmlria — Coatiniied. 

PRINCIPAL  COUNTRIES  — 


"Sk 


Apr.    1 

Japan  MB  Empire; 

■No  official  statistic*. 
•Rdndeec. 

Dto.  31 

•ExchiduliiYwIsdva. 

•  Exclualvt  01  Alsu»Lon>in(L 
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Table  2l9.—IAvf  ttort  in  principal  and  ofAer  eounlrita — Continued. 

ritlNCIPAL  COUNTRIES— OonUnued. 
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Table  219. — Liv€  ilock  in  principal  and  other  eountries—Coaliaued. 
PRINCIPAL  COUNTRIES— Continued. 
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1 
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*c 

8 
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8 
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« 

& 

So  official  sutistics. 
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0[.E  219. — Live  stoAin  principal  and  other  counlTie* — Continued- 
OTIIER  r  Of  NT  niES— Continued. 
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Table   220,--/7irfM 


ml  skins:  InUrii 


I   1909-1913,   1917, 


This taWoplvealhoda'sKlcal ion  astound  In  (ho  orlpnal return!",  and  t'lostini „ 

countries'' reprosrat  tlie  total  fnrearh  cltuts  only  so  far  asltis  dlscluswl  In  tlie  orlelnsl  ntunit.  TO* 
follinvlns  kinds  are  Inclndnl:  Allinitor,  bUiTala,  <';Llf  .oamcl,  catllo,  dwr.  Roat  and  ltd,  bona  and  eolt, 
kanearoo,  mcileBndws.tiumiand  lamb,  and  all  other  kinds  cxcrnt  furs,  bird  skim,  diMpoklin  vltfi 
vooi  on,  skins  of  raliliits  anil  titirm.andlanntil  or  iisitlytuingdliiiles  and  skins.  Kumbw ot  pomdi 
computed  Frant  Haled  niimliprothldni  and  ikliR.] 

aas-i:HA],NiiTE.-~RiilislanMallythi<intcnuitlflnaIinidDonho«'orkI.  11  shonMnothaWipectadtlMttlia 
irorldexFiort  anil  import  Inialalorany  year  irillaKTN.  i1  iiinnrnmirrr-  nt  rll  fir'rrninnT  arnlhran  D)]>H- 
lerent  pcrioila  of  time  <«Vffieil  fn  the  "year"  oftna  various  cwintrics:  (:i)  imt  orts  received  In  jmttalt- 
Mquenl  to  jcarol export:  (31  wantof  nnlfncmlty  inclaMilkalion  iifiino'.ls  aniani  nHintriea;  (4)  dUteMt 
practices  and  varylnj;  di^mies  oT  bdhire  In  TPtcrdinK  coiinirles  or  oriKln  and  ulllmata  dtaUBBtlon;  CI) 
(UnorenlpraiHlceBaireaordlnRTmporlrd  EanlKfOioppiBllcmviliDdsol  treating  tree  {wrl^  (7)  «i*tMl 
errors,  wnldi, it  may  lio assumed,  araunLtnfminenf. 

TheDiimrls  Riven  are  doincatlc«ipnr|]f,andtlie!mnarl«|[lven  arc  Imnorts  For  coasiUnlitlonHllarailtll 
readhleaodeMtslatentsolaciciiruislheiacls.  Whllo  tlicru  arc  somrlnevliuMooinliidmiiMaitlieolber 
i._j.t -. ---_.,i —  ,. j._ ..  .u..  .1 .  —ipcaraasiichlnonJcIalTeporti. 
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[im  nmil  tc.l.] 
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T\BLE  221.-~Meat  and  meat  producU:  Intcrnatwnal  trade,  calendar  yean  1911-191 

EXPORTS. 
(Ficuna  lor  191S-1BI8,  lac'u^va,  are  subject  to  revblou.] 
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'  Year  beginninE  July  1, 191S;  andiulBequently. 


■  Lest  Ihui  SOO  ponnda. 


650  Ytarbooi  ofi}«  Ihi'JTimiTA  of  AgrievUun,  1919. 

TiBLE  221. — Jfflif  fl'irf  rTuat  pTodjr.i:  I-itfialioncl  trvde,  eakndar  y«ar«  1911-191$-- 
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Table  221. —  Meat  and  meat  products:  International  trade,  calendar  years  1911-191S — 

Continued. 

IMPORTS— Continued. 


Exporting  country  and  clas- 
sification. 

Average, 
1911-1913. 

1915 

1916 

1917 

1918 

Belrium: 

Beof 

Pounds. 
6,034,000 
22,232,000 
150,854.000 

PmmdM, 

PoundM, 

Pounds. 

Pounds. 

Pork 

Other 

Total 

179,120,000 

Brazil: 

Beef        

47,990,000 

5, 103, 000 

920,000 

17,117,000 

1,477,000 

214,000 

3,541,000 

1,100,000 

125,000 

4,189,000 

347,000 

52,000 

Pork 

Other 

Tot-il 

54,013,000 

18,806,000 

4,766,000 

4,588,000 

\ 

Canada: 

Bet'f 

Mutton 

3,001.000 

4,717,000 

29,189,000 

6,330,000 

5,623,000 

2,906,000 

25,279,000 

3,870,000 

9,783,000 

2,786,000 

94,113,000 

42,«M,000 

19,434,000 

2,006,000 

127,776,000 

28,965,000 

9,540,000 
5.311.000 

Pork 

16,047,000 

Other 

2,155,000 

Total 

43,327,000 

37,678,000 

149,176,000 

178,203.000 

33,053,000 

Cuba: 

Beof 

37,822,000 

41,000 

85,973,000 

4,52.5,000 

22,655,000 

56,000 

96,805,000 

4,862,000 

42.271,000 

13,000 

104,444,000 

6,438,000 

39,800,000 

22,000 

86,454,000 

6,896,000 

24,347,000 

Mutton 

81,000 

Pork 

98,866,000 

Other 

7,812,000 

Total 

128,361,000 

124,378,000 

153,166,000 

133,174,000 

131,106,000 

Germany: 

Be<'f                          . .     . . 

212,150,000 

1,046,000 

265,666,000 

80,88<),000 

1      559,748,000 

Mutton                      . 

Pork     ... 

Other 

ToiiJ 

Italv: 

Beef 

Pork 

Other 

131,000 
i        74,861,000 
I        29,(Sr/,000 

215,000 

15,288,000 

143,075,000 

262,000 

8,894,000 

272,426,000 

97,000 

29,883,000 

259,664,000 

89,»9,000 
401.992.000 

Total 

1      104,619,000 

158,528,000 

281,582,000 

289,644,000 

491,881,000 

Netherl:inds: 

Be«*f  and  veal     

1 

256,296,000 

1               76,000 

88, 143, 000 

15,349,000 

187,007,000 

10,000 

51,255,000 

8,698,000 

Mutton 

Pork 

Other 

Total            

359,864,000 

247,060,000 

............... 

X 

Norway: 

IWf    .            

20,203,000 

9,751,000 

12.4CO,000 

26,600,000 

11,348,000 

5,048,000 

30,797,000 

18,523,000 

7,222,000 

26.316,000 
16,341,000 
27,1  Hi,  000 

Pork 

Other 

/ 

Total 

42,414,000 

42,996,000 

56,542,000 

60,773,000 

r...  f                   

2,216,000 
128,682,000 

l.i0,898,000 

78,000 
32,634,000 

347,000 
3,582,000 

UthiT      

Total 

32,712,000 

3,929,000 

Spain: 

Beef 

966,000 

553,000 

36,455.000 

80,000 

1,760,000 

29,477,000 

160,000 

5,881,000 

24,458,000 

167,000 

1,050,000 

24,917,000 

81,000 
56,000 

Pork 

Other 

12,807,000 

TotiU 

3/,  974, 000 

31,317,000 

30,499,000 

26,134,000 

12.944.000 

1 1916  figures  are  for  over  European  frooUer  only. 


*  Less  than  500  pounds. 
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HORSES  AND  MULES— Contmued. 
Table  224. — Pritea  of  horses  and  mules  per  head  at  St.  Louis,  1900-1919. 


Year  and  month. 


1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918. 
January . . . 
February.. 

March 

April 

May 

June 


Horses  good  to 
choice,  draft. 


Low. 


$140.00 
150.00 
160.00 
160.00 
175.00 
175.00 
175.00 
175.00 
175.00 
140.00 
165.00 
165.00 
165.00 
200.00 
175.00 
160.00 
150.00 
165.00 


160.00 
185.00 
190.00 
195.00 
225.00 
230.00 


High. 


$190.00 
175.00 
185.00 
185.00 
200.00 
225.00 
225.00 
225.00 
250.00 
225.00 
240.00 
235.00 
240.00 
250.00 
220.00 
225.00 
225.00 
245.00 


200.00 
220.00 
235.00 
255.00 
250.00 
280.00 


Mules  16  to  16} 
hands. 


Low. 


High. 


$90.00 
110.00 
120.00 
120.00 
135.00 
120.00 
125.00 
125.00 
125.00 
130.00 
150.00 
150.00 
160.00 
160.00 
120.00 
120.00 
135.00 
172.00 


200.00 
225.00 
225.00 
200.00 
200.00 
200.00 


$150.00 
165.00 
160.00 
176.00 
200.00 
210.00 
215.00 
250.00 
200.00 
225.00 
275.00 
275.00 
285.00 
280.00 
250.00 
275.00 
275.00 
272.00 


265.00 
290.00 
310.00 
290.00 
300.00 
325.00 


Year  and  month. 


1918. 

July 

August 

September.... 

October 

November 

December 

Year  1918. 

1919. 

January 

February 

March 

April 

May 

June 

July 

August 

September... 

October 

November — 
December 

Year  1919 


Horses  good  to 
choice,  draft. 


Mules  16  to  16} 
hands. 


Low. 


High. 


$230.00 
230.00 
230.00 
230.00 
150.00 
130.00 


199.00 


150.00 
150.00 
150.00 
150.00 
150.00 
150.00 
150.00 
150.00 
145.00 
145.00 
145.00 
140.00 


140.00 


$280.00 
280.00 
280.00 
280.00 
185.00 
160.00 


Low. 


$200.00 
200.00 
200.00 
200.00 
180.00 
180.00 


242.00  201.00 


180.00 
180.00 
180.00 
270.00 
270.00 
325.00 
300.00 
300.00 
300.00 
300.00 
255.00 
250.00 


200.00 
200.00 
900.00 
150.00 
150.00 
200.00 
900.00 
200.00 
200.00 
200.00 
900.00 
190.00 


High. 


$325.00 
325.00 
325.00 
325.00 
300.00 
300.00 


325.00 


150.00 


307.00 


325.00 
325.00 
825.00 
400.00 
350.00 
350.00 
350.00 
350.00 
350.00 
350.00 
350.00 
350.00 

400.00 


Table  225. — Horses:  Farm  price  per  head,  15th  of  each  month,  1910-1919. 


Date. 


1919 


Jan.  15 '  $120 

Feb.  15 121 

Mar.  15 j  124 

Apr.  15 127 

May  15 129 

June  15 127 

July  15 1  127 

Aug.  15 :  125 

Sept.  15 119 

Oct.  15 !  114 

Nov.  15 113 

Dec.  15 113 


1918 


$130 
133 
137 
137 
136 
135 
132 
131 
128 
126 
122 
121 


1917 

1916 

1915 

1914 

1913 

1912 

1911 

$129 

$128 

$130 

$137 

$140 

$134 

$143 

131 

129 

132 

139 

146 

137 

144 

133 

131 

132 

138 

146 

140 

145 

136 

133 

132 

138 

148 

142 

147 

138 

134 

133 

139 

145 

144 

146 

137 

132 

132 

136 

146 

145 

145 

135 

133 

134 

137 

143 

142 

139 

132 

131 

131 

136 

141 

142 

141 

132 

131 

131 

132 

141 

141 

139 

130 

130 

129 

131 

138 

140 

137 

129 

129 

127 

130 

136 

139 

136 

129 

i29 

126 

130 

135 

130 

134 

1910 


$140 
147 
150 
154 
148 
151 
148 
148 
145 
144 
14S 
141 


Aver- 
age. 


$133 
136 
138 
139 
139 
139 
138 
136 
144 
132 
130 
130 


Table  226. — Averagfi  price  per  head  for  horses  on  the  Chicago  market,  1902-1919. 


Year  and  month. 

Drafters. 

$166. 00 
171.00 
177.00 
186.00 
188.00 
194.00 
180.00 
194.00 
200.00 
205.00 

2iaoo 

213.00 
206.00 
205.00 
252.00 
212.00 
220.00 

Carriage 
teams. 

Drivers. 

Oeneral. 

Bussers, 
tram- 
mers. 

Cavalry 

horses. 

Boathem 
chunks. 

1902         

$460.00 
466.00 
476.00 
486.00 
486.00 
482.00 
460.00 
482.00 
473.00 
483.00 
473.00 
493.00 
483.00 
473.00 

$145.00 
160.00 
150.00 
156.00 
158.00 
165.00 
156.00 
165.00 
172.00 
182.00 
177.00 
174.00 
160.00 
164.00 
166.00 
162.00 
.......... 

$117.00 
122.00 
140.00 
132.00 
154.00 
137.00 
129.00 
137.00 
144.00 
155.00 
16a  00 
165.00 
16a  00 
155.00 

16a  00 

148.00 

$135.00 
140.00 
140.00 
145.00 
147.00 
152.00 
138.00 
152.00 
161.00 
17a  00 
175.00 
176.00 
171.00 
166.00 
167.00 
17a  00 

$151.00 
156.00 
160.00 
172.00 
174.00 
172.00 
164.00 
172.00 
177.00 
190.00 
195./» 
189.00 
184.00 
179.00 
124.00 
188.00 

$57.00 

I'Mki               

62.00 

VM^\           

64.00 

190.*)             

7a  00 

llKki                

72.50 

1907 

VM\R              

77.50 
9.00 

\\l)\y\                

77.00 

191(1          

87.00 

1><11          

92.00 

1911.'            

97.00 

191.{            

98.00 

1914               

93.00 

191.")              

88.00 

19ir.              

109.00 

1917                   

47a  00 

93.00 

1918 

656  Yearbook  of  the  Department  of  AgricuUvre,  1919. 

HORSES  AND  MULES  -Continued. 
Table  226. — Acerage  pr'tiv  prr  hf<idfor  hofn  on  the  Chicago  marhtt,  1901—191$ — Con. 
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HORSES  AND  MULES— Continued. 
Table  228. — Horses  and  mules:  Imports,  exports,  and  prices,  1893-1919. 


Imports  of  horses. 


Year 

ending 

June  30- 


1S93. 
1894. 
189o. 
189i. 
1897. 


189S. 

1899 

1900. 

1901. 

1902. 


Num- 
ber. 


15.451 
6.166 

13,098 
9.991 
6.998 

3,085 
3,042 
3.102 
3.785 
4,832 


1903 

1904 

19a5 

190». 

1907 

4,999 
4,726 
5,180 
6,021 
6»060 

1,536,296 
1,460,287 
1,591,083 
1,716,675 
1,978,106 

190S 

1909 

1910 

1911 

5,487 

7,084 

11.620 

9,503 

1,604,392 
2,007,276 
3,296,022 
2,602,074 

1912 

1913 

1914 

1915 

6,607 
10,008 
33.019 
12,652 

1,923,025 

2,125,875 

2,605,029 

977,380 

1916 15,556 

1917 ,  12,584 

1918 '  5.111 

1919 4,003 


$2,388,267 

1.319.572 

1.055.191 

662.591 

464,808 

414,809 
551.050 

OvD,  tMm 

985,738 
1,577,234 


1,618,245 

1,888,303 

1,187,443 

750,264 


Average 

import 

price. 

$154.57 

214.01 

80.56 

66. 32 

66.42 

134.49 
181.15 
102.32 
200.43 
326.41 

307.32 
308.99 
307.16 
285.11 
325.35 

282.40 
283.35 
283.65 
380.63 

201.06 

212.42 

78.80 

77.25 

104.03 
150.06 
232.33 
187.43 


Exports  of  horses. 

Exp(»'ts  of  mules. 

Number. 

Value. 

Average 
expert 
piioe. 

Number. 

Value. 

Average 

export 

pnce. 

2,967 

5.246 

13,984 

25,126 

39,532 

$718,607 
1,106.905 
2,209,298 
3,530,703 
4,709,265 

$242.20 
211.40 
157.99 
140.52 
120.64 

1,634 
2,063 
2,515 
5,918 
7,473 

$210,278 
240.961 
186,452 
406,161 
545,331 

$128.69 

116.80 

74.14 

68.63 

72.97 

51,150 
45,778 
64,722 
82,250 
103,020 

6,176,560 

O,  *44,  <j4x 

7,612,616 

8,873,845 

10,048,046 

120.75 
118.93 
117.62 
107.80 
07.53 

8,098 

6,755 

43,369 

34,405 

27,586 

'    664,780 
516,908 
3,019,478 
3,210,267 
2,602,298 

82.09 
76.52 
90.38 
9330 
07.61 

34,007 
42,001 
34,822 
40,067 
33,882 

3,152,150 
3,189,100 
3,175,250 
4,365,961 
4,350,957 

92.60 

75.93 

91.19 

106.91 

131.99 

4,294 
3,658 
5,826 
7,167 
6,781 

521,725 
412,971 
645,464 
989,639 
850,901 

121.47 
112.90 
lia79 
138.06 
125.48 

19,000 
21,616 
28.910 
25.145 

2,612.587 
3,386,617 
4,061,157 
3,845,253 

137.50 
156.67 
141.17 
152.92 

6,609 
3,432 
4,512 
6,585 

990,667 

472,017 

614,094 

1,070,051 

140.90 
137.53 
136.18 
162.50 

34,828 
28,707  I 
22.776 
280,340 

4.764.815 

3,960,102 

3,388,819 

64,046,534 

136.81 
137.95 
148.79 
221.35 

4,901 
4,744 

4,883 
65,788 

732.005 

733.795 

690,974 

12,726,143 

149.30 

154.68 
141.51 
183. 44 

357,  .VW 

278.674 

84,765 

27,975 

73,531.146 

59,525.329 

14.923,663 

5.206,251 

205.65 
213.60 
176.06 
186.10 

111,915 

136.689 

28,879 

12,452 

22.946.312 

27.800.854 

4.885.406 

2.333,929 

205.03 
208.39 
160. 17 
187.43 

CATTLE. 
T-\BLE  229. — Cattle  (live):  Imports,  exports,  and  prices,  1893-1919. 


Year  ending  June  30— 


1S93. 
1894. 
1905. 
189«. 
1897. 

li«8. 
1S99. 
1900. 
1901. 

1902. 


10:13. 
1934. 

19  H). 

19(i7. 

19<»s. 
19()9. 
1910. 
1911. 


1912. 
1913. 
19H. 
1915. 

1916. 
1917. 
191 H. 
1919. 


Imports. 


Exports. 


Number. 


3,283 

1,502 

148,781 

217.836 

328.977 

281,589 
188.753 
181.006 
146.022 
96.027 

66,175 
16,056 
27,855 
29.019 
32.402 

92,356 
139.184 
195.938  , 
182.923  ' 

318.372 
421,649 

538.167 

430,185 
374,826 
293.719 
440,399 


Value. 


!  Average 
import 
price. 


$45,682 
18,704 

765,863 
1.509.856 
2,580,867 

2,813,223 
2,330,362 
2.357,684 
1,931,433 
1.606.722 

1,161,548 
310,737 
458,572 
548.430 
565,122 

1,507,310 
1,999.422 
2,999.824 
2,963,077 

4,805,574 

6,646,668 

18,606,718 

17,513,175 

15,187,503 
13,021,350 
17,853,176 
36,906,921 


$13.87 

11.75 

5.11 

6.83 

7.87 

9.99 
11.62 
12.47 
13.23 
16.75 

17.55 
19.35 
16.46 
18.90 
17.44 

16.32 
14.37 
15.37 
16.14 

15.08 
15.75 
31.53 
33.54 

34.58 
34.74 
60.78 
84.01 


Number. 


387,084 
350,378 
331,723 
373.461 
302,180 

430,255 
380,490 
307,286 
450,218 
JHU,  004 

402,178 
503,400 
567,806 
584,239 
423,051 

349,210 
307,543 
130.430 
150,100 

106,506 

34,714 

18,376 

5.484 

31,666 
13,387 
18,313 
43.345 


Value. 


$36,033,438 
33,461.933 
30,608.796 
34.560,673 
36,357,451 

37,837,500 
30,516,833 
30,635,153 
37,566,980 
39,803,212 

28,848,836 
42,256,281 
40,508.048 
42.061,170 
34,577,302 

28,338.134 
18,046,876 
12,300,154 
13,163,820 

8,870,075 

1,177,188 

647,388 

708,847 

3,383,766 

948,503 

1,347.800 

3,003.816 


Average 
export 
price. 


$00.68 
83.14 
82.26 
82.78 
82.70 

86.13 
78.35 
77.11 
81.81 
76.11 

74.33 
71.31 
71.50 
73.08 
81.73 

U.Q3 
86.86 
87.50 
87-70 

84.07 

47.63 

35.23 

138.16 

110.03 
70.83 
68.51 
40.43 
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CATTLE— Continued. 

Table  234.— J/tU:  eou's:  Farm  price  per  htad.  ISIh  oj  month,  1910-1919. 


isie 

1918 

1»IT 

IBlfl 

1915 

19H 

1913 

1912 

1911 

1910 

Nov.  IS... 
Dec.   IS... 

tM.lD 

93:  *3 
B3.M 

wi.Ti 

Is 

(78.M 
W.3S 

82. 4S 

If 

W3.M 

72.09 
72.78 

IS7 

67 
M 

61 

79 

U 
32 

IS 

fS8.47 

1! 
I1 

K. 
51 

i 

5f 

99 

u 

149- SI 

M.BO 

H.20 
M.SO 

50.47 
67.71 

141,  *9 
43.40 

11 

144.70 
45^42 

li 

42!  7S 

II 

nil* 

40.35 

12:3s 
»3.4fl 
42.86 
42.77 
U.68 
«.M 
43.34 

»i7,91 
B8.52 

Bi:9tt 

(a4§ 

Table  235,- 

Vmleohia:  Farm,  price 

per 

100  pounds,  75th  of  month, 

910-1919. 

1919    1    1918 

1917 

19!« 

- 

1914 

1913 

1912 

1911 

1910 

Bite. 

JSD.     IS 

fcUr.  15 
July     S 

ti 

dSc'iS 

li 

12.11 

i 

12.  u 

12.07 

"II 

U.«3 

l.BS 
2.33 

12. 3S 

19.  l.'i 
9.9* 

IK 

10.  <W 
11 

t7.B7 

a 

8.a9 

li 

i 

7:*8 

7^09 

s.o« 

17.08 
T.63 

il 

1 
1 

•.48 
&.Vi 

if 

tS.19 
8.26 
B.41 
8.41 
8.20 
8.40 

i 

8.70 

BUTTER  AND  EGGS. 

Table  2ZQ.-— Butler:  Wholesale  price  per  pound,  1913-1919. 
JCraamery,  extra.  1 


'FrDm  raporti  of  llu  Bniaau  of  ICarluits  lor  1019. 


SkiHaHcs  of  Farm  Anitnah  OTid  Thtir  Producta, 

BUTTEF   AND   EGGS— Continued. 

LB  238. — Butter:  InternalioTial  trade,   calendar  yeart  1909-1913,   1917,   and 

er  Includes  all  butter  made  from  milk,  melledand  renoi 
.    coco  butter,  or  gbM.    liee"QeneiB 

EXPORTS. 


Table  239.— Buflo-;  ReceipU  at  «i 
(From  Board  at  Tr>da,  C 


<S3  than  COO  pound). 
n  leading  ■marhett  it 


the  United  Statet,  1891- 


v™^ 

Bogton. 

ChU«p.. 

Mil- 
waukee. 

8I.Loiiia 

aan>'™i 

Totals 

Ctncto- 

DSU. 

■i 

Avpnm's: 

Pmaiit. 

pMnS,. 

Poandf. 

Is 

13,  H4 

PoK  rid>. 

S;S 

as 

Pouiuli. 
339, 7W 

IM 

r. 

W 

790 

8 

001 

SI 

51 

! 

71 

a 

s 

500 

725 

Ota 
m 

»3,IWB 
219.333 

271, 9W 

316:095 
2M,H7 
31f.,E88 

28?;  799 

Si;g 

is 

18S.77« 

( 
( 

s 
s 
I 

8 

( 

i 
8 

.wo 

091 
158 

13,477 

lis 

18,014 

I'i 

24)014 

i^ 

lillM 
U,U1 

3,S70 

;:S 
,!;S 
S;S 

13,  W4 

II 

S8;34g 

li 

345,348 

342|515 
379,747 
344, 4W 

11 

ss 

!if:S 
««> 

4a),  8M) 

i 

lU 
IDS 

i 

13& 

1 

12ft 
•3 

i'"!:;;:;::;::::::::: 

Ig::::  ::::::::::::: 

iwi 

i||i-i 

liin 

mk'::::. :.'..'.'.'.  .'-'.v. 

^li* 

73,333 

FhUadalp] 

ms, 

083 
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Tahi.e  240.     I-ijga:   WhoUsah  price  per  doztn,  1913-1919. 


%  ,t 


AUKi'El 

SeutniiliiT.. 

OMoltT. . . . 
NovrmliiT. . 
Devcnilcr.. 


July-l>i™ulNT..j    3u|    «<P|.-ail 


Stalifttixs  of  Farm  Animals  and  Their  Prodvcts.  665 

BITTER   AND  EGGS-Oontinued. 

Tabu;  2i\.— Egg':   Areracf  price  r^ytd  by  Jarmen  <m  in  oftaeh  mrmth,  by  Slata 
1918,  and  UT»Ua  StaUs  1909-1918. 

E^a,  cents  per  doicji. 


ij  nn 


Ywrboolc  of  the  DejMriment  of  AgricvUure,  1919, 
BUTTER  AND  EGGS— Continued. 


Taule  242. — Eggs:  HereipU 
(From  Doiird  of  Trade,  Chiunlier  of  C< 


II  leading  markett  in  the   United  StaU:..  1891-1919. 
i  Merrhunts'  F.xfbaage  reporti;  for  1917  and  rate 


queatlylroin  IIuim 


I 

Vcar.                Roalon. 

Chl™^. 

lUltl. 

Mllwui- 

at.  Log  is. 

**»j^      ToW. 

ISM- SO.-. 1      722,ai3 

1SU1-9UU ,      013,)«7 

iSlt!fi::;::;|l:S:ffi 

4,669,014 
4,  M7,  908 

4,  344,  IMS 

4,6H3,«I0 
4! 896) 246 

\'SiS. 

6,I>I9,74S 

Can. 

90,943 
113, 3!7 
139  718 
180,362 

3,057,298 

4,oin,3ao 

Oua. 
557,320 
852,157 

III 

493, 2IM 

ats;?27 

377  »3 
420,  G04 

^;^ 

il 

461,927 
812;371 

176;  733 

dsJpliim. 
I,7W,377 

128,179 

ill 

159,990 

70|828 
207,658 

19i;0S» 

lB0,61fl 
262,683 

2;?3!;m 

3;;i5;ez4 

3;4n;s38 

3,981,013 
4  2<iZIS3 
3,703,980 

S,  021, 757 

6;5S5:3» 

6,028,648 

6,007,  Ml 

''is 

,033,134 

liii 

,raj,MJ 
',va',ixi 

1,873,584 

11 

117,074 

11 
11 

aB7,B31 

III 

lis 
lis 

ia,sii,Tti 

EE;;i!i!:i;i 

'  1,441,7«8 

;;::;::::::::::|!:|S!| 

0 '  i,flss,(«o 

CHEESE. 

Tadlk   2iZ.—Ch(ne:  Inlrninliniuil  Iradf,   mletidar  years  1909-1913,   1917,   and  1918. 

FCheeso  ini'liidos  all  ch»a«  mode  [rom  milk;  "cattws  clu^so,"  of  course.  IsincludKl.    Sea  "OaunlDoM." 
Tal.Lp  220.)  ' 

KX  PORTS. 

imio  (uniiiol.) 


iiBiy... ',.■.";;:;! 

NfUisrlniida 

XowZeuliuuL... 


'iiii'.  iia'i 

5,213  I 


'■-"■ 

I'iirSil: 

'& 

B. 

Po«nd4. 
70l078 

Pomit. 

PaiHtit. 

S:S 

4:3 

mh^™'SSriw 

538,121 

Statistica  of  Farm  Ammah  and  Their  Products. 
CHEESE— Continwed. 


CHICKENS. 


^ 

tei'Saw. « 

Nonlirarolina 

flouthfaroUna. 

H 

Arkaii-^a-i 

SS?''''--'-'- 

I 

1 

I 


ChicketLi,  cents  per  pound. 

M 


i       « 


YearbooJc  ofth^  Dejxirtment  of  AgricaUure,  1919. 

CHICKENS— Continued. 


I  ^  poimd,    IStk   of  mottA, 


1019-20 

IM8-I9 

I«J-18 

ittit-n 

1M5-U 

l.at«. 

Veys. 

ens. 

Tut- 
teyj. 

^^' 

Tut- 

Chick- 
ans. 

Tor- 
kBT». 

Chlok- 

K 

Chkk- 

28.J 

23.3 
22.0 
22.0 
23.3 

1? 

12:1 

23.0 

M 

s 

4,4 

S! 

j>«-  " 

LJ 

SHEEP  AND  WOOL. 

-.Sheep:  Number  txnd  value  on/arms  in  the  United Stata,  1867-t9IO. 


Note.— Flgursa  In  ilalla  are  censun  Tetums;  ngutes  In  r 
cullure.  hstunsUSDfnumbera  are  obtained  by  apiilyliigi 
the  published  numbera  of  tbe  preceding  year,  eii?|>t  tbpt 
eatlmatefl  whenever  now  con£iifl  dat"  "" ■■-»■»-      " 


ia  used  Idt  kpplTlDS  pnoDMli 

It  BhouJd  also  be  obsa^^  that  (ha  coani  at  ifll 

iparable  with  lormu  censuses,  which  laMad  to  nuBbn 
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SHEEP  AND  WOOL— Continued. 
BLE  247. — Sheep:  Number  and  lvalue  on  farms  Jan.  1,  1919  and  1920,  by  StcUes. 


state. 


ampsliirf 
It 

hiLsetls. . 
Island . . . 


ticut... 

ork 

rsey... 
h-ania. 
je 


nd, 
a.. 


irginia. . 
rarolina , 
rarolina. 


in., 
sin. 
Dta. 


1. 


[>akota. 
>akota. 
ka 


ky. 


5f<e., 

la... 

ppi 

na.. 


Number  (thou- 
sands), Jan.  1— 


ma. 

AS.. 

a., 
ng. 

.0.. 


Bxioo. 


gton. 
lia... 


•d  States 


1920 


180 
39 

105 

30 

6 

29 
824 

30 
B39 

10 

250 
714 
772 
144 
27 

126 

107 

3,010 

1,089 

1,010 

2,224 

687 

668 

1,321 

1,525 

286 
860 
823 
606 

1,236 

584 
137 
175 
230 
2,790 

131 

201 

2,791 

3,200 

2,121 

2,638 
1,300 
2,246 
1,606 

3,234 

757 

2,547 

2,972 


48,615 


1919 


Lverage  price  per 
head,  Jan.  1 — 


173 
38 

107 

C8 

7 

24 
800 

29 
930 

10 

246 
700 
766 
138 
29 

135 

106 

2,980 

1,078 

1,000 

2,119 

680 

642 

1,270 

1,495 

265 
810 
294 
460 
1,274 

656 
140 
180 
230 
2,232 

126 

161 

2,964 

4,000 

2,200 

2,820 
1,400 
2,223 
1,620 

3,234 

780 

2,497 

2,943 


1920 


S9.50 
9.80 
11.50 
12.70 
12.20 

12.80 
12.40 
11.00 
11.60 
ia40 

ia90 
11.50 

laeo 

9.50 
7.10 

4.90 
5.20 

laio 

11.80 
12.60 

11.80 

laso 

11.00 
12.00 
11.90 

11.00 

laoo 

11.10 
11.60 

laoo 

10.50 
6.60 
6.30 
6.40 
9.90 

11.10 
7.4<^ 

laso 
ia20 

9.80 

0.30 

9.Q0 

9.80 

ia30 

ia40 

11.00 
11.00 

ia8o 


1919 


Farm  value  (thou- 
sands cf  dDllars), 
Jan.  1— 


HI.  10 
12.00 
12.70 
12.50 
12.50 

13.30 
13.90 
13.20 
11.70 
ia30 

11.30 

12.50 

11.70 

8.70 

6.50 

6.80 

4.10 

11.00 

13.90 

14.20 

12.60 
12.40 
13.20 
13.70 
13.20 

12.60 
12.20 
11.90 
12.80 
13.10 

11.80 
6.40 
6.60 
5.20 
9.40 

11.80 

8.20 

11.80 

12.30 

laoo 

8.50 
10.00 
ILOO 
U.80 

12.20 
1L80 
12.00 
12.00 


48,866  !        ia52 


11.63 


1920 


$1,710 

382 

1,208 

381 

73 

371 
10,218 

330 
10,892 

104 

2,725 
8,211 
8,183 
1,368 
192 

612 

556 

30.401 


12 
12 

26 

7 

7 

15 

18 

3 
8 
3 
5 
13 

6 

1 

1 

27 

1 

1 

28 

82 

20 

23 
12 
22 

l<^i 

33 

8 
28 
32 


850 
726 

243 
420 
348 
852 
148 

146 
500 
585 
870 
472 

132 
767 
102 
242 
621 

454 

487 
747 
640 
786 

603 
480 
001 
439 

634 
327 
017 
098 


511,654 


1919 


$1,920 

456 

1,359 

350 

88 

319 
11,120 

383 
10,881 

108 

2,780 
8,750 
8,962 
1,201 
188 

783 

430 

32,780 

14,984 

14,200 

26,488 

8,432 

8,474 

17,399 

19,734 

3,339 
9,882 
3,499 
5,888 
16,689 

6,561 

896 

1,188 

1,196 

20,961 

1,475 

1,320 

35,211 

49,200 

24,078 

23,970 
14,000 
24,453 
17,936 

39,455 

9,204 

29,964 

35,316 


568,265 


Table  2'\S.— Sheep:  Farm  price  per  100  pounds,  15th  of  month,  1910-1919. 


1919 

1918 

1917 

1916 

1915 

1914 

1913 

1912 

1911 

1910 

Aver- 
age. 

$9.68 

$10.55 

$7.33 

$5.52 

$4.95 

$4.67 

$4.35 

$3.89 

$4.47 

$5.63 

$6.10 

9.05 

10.75 

8.17 

5.90 

6.14 

4.67 

4.63 

4.01 

4.34 

5.09 

6.26 

10.45 

11.41 

9.21 

6.36 

6.36 

4.77 

4.97 

4.12 

4.45 

5.64 

6.67 

11.33 

11.98 

9.69 

6.61 

6.60 

4.96 

6.16 

4.67 

4.65 

6.10 

7.06 

10.93 

12.32 

10.15 

6.66 

6.54 

4.87 

4.91 

4.74 

4.61 

6.79 

7.04 

10.34 

11.56 

9.84 

6.54 

5.43 

4.70 

4.84 

4.62 

4.24 

6.44 

6.74 

9.25 

11.04 

9.32 

6.33 

6.35 

4.75 

4.20 

4.21 

4.19 

6.47 

6.41 

9.06 

10.99 

9.33 

6.22 

5.16 

4.87 

4.32 

4.26 

3.96 

4.68 

6.29 

8.69 

10.79 

10.05 

6.25 

5.06 

4.80 

4.23 

4.11 

3.91 

4.81 

6.27 

8.46 

10.35 

10.24 

6.20 

5.18 

4.81 

4.16 

4.19 

3.66 

4.68 

6.20 

8.35 

10.11 

10.20 

6.41 

5.18 

4.68 

4,27 

4.06 

3.66 

4.63 

6.15 

8.53 

9.46 

10.44 

6.77 

5.38 

4.95 

4.46 

4.21 

3.71 

4.64 

6.24 
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SHEEP  AXD  Wrx>L— Continued . 
Tablk  249. — Lamhi:  Fam  pric:  per  100  pound*,  loth  of  months  1910-1% 


I>a>. 


J'Ari. 

F*-r.. 

M'lr. 

.\:ir. 

Jur.*- 
Julv 

t*<-pt.  1 
Oct.  1 
Nov.  1 


1  r 


!•!> 


I'lS 


112.7! 
13. 17 
14. « 
U.»,l 
14  ^^ 

1:4.  S* 

u.'i 
12.  i> 
11.  r 

11      <3 


S13.  S3 
13.77 
14.11 
15.34 
15.3'-* 
14.  iS 
14.20 
11.20 
13.73 
13.20 
12.  M 
12. 44 


iMl" 


10. 51 
11  V> 
12.''.t3  ■ 

12.  :a 

1-'.'V4  . 
11.  V*  ' 

12. "S  ' 

13. « ; 

14.0' 
13. 7'*  I 

13.  ^l  ! 


1\»1'^ 

11*15 

1?14 

1913 

1912 

1911 

1911 

17.29 

$6.47 

16.16 

$6.03 

SS.22 

85.71 

85.e 

7.7S 

6.67 

6.1s 

6.34 

5.15 

S.44 

6.C 

%.10 

6.06 

6.31 

6.56 

5.38 

5.49 

T.a 

S.5* 

7.35 

6.47 

6.5i 

5.98 

5.77  .' 

7.4 

S.4> 

7.32 

6.49 

6.66 

6.16 

5.74  . 

7.2 

V* 

7.M 

6.47 

6.36 

6.02 

5.51  j 

7.1 

8.14 

7.21 

6.55 

6.06 

5.74 

5.42' 

6.7 

S.15 

6.70 

6.36 

5.50 

5.60 

5.25: 

5.? 

S.22 

6. 71 

6.27 

5.51 

5.49 

5.08) 

5.81 

8.02 

6.70 

6.09 

5.51 

5.42 

4.68: 

5.71 

S.41 

6.;6 

6.14 

5.64 

5l37 

4.68 

554 

9.72 

7.02 

6.33 

5.85 

5l70 

4.93' 
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TMii.K  L'oO.     Sh^fp:  Imports,  exports,  and  price*,  1893-1919. 


Im[iorts. 


! 


1 


V^ir*'n'lin^'  Juii«  30— 


1V«. 
ISM, 

IK-C. 

1«<'««*. 

I'.iO'). 
1"0I. 


I'Kjii. 

V*)'. 

l'>f»S. 
VMvt. 

iMlll. 

I'Ml. 

1^112. 
l'.n:(. 

\\)\\. 

I'.Jl.O. 


l'»10. 
I'llT. 
I'MH. 
l'i|'». 


Number. 


4>'»,4«4 

242.5».S 

2-a.*t;i 

3-22. »V. -J  . 

3*.->,"ii  i 
:i?>l,7^*2  I 
:«1.4**S 
•2»>>/».>3 

:i01,023 

1 '*'■./•  12 
210,747 
224,7'.«S 

224,76.> 

12'..152 
iy\,  455 

23,588 

If),  42.S 

22:1,719 

l.W,317 

2:t5,fi50 
lfiO,422 
177,«i«l 
IG:J,283 


V;!]::**. 


$l.f.«2,f*77 

T^^v  ISI 

»i*»J,»il^ 

V>;:,5:'i» 

l,i)I'j/>ii> 

l,UJt'.,3-22 
1,2'J(»,0S1 
l,:i»M.02«i 
l,2:*i,277 
^•56,710 

1,(130,  Wl 

S15.2V< 

7fM,72l 

l,<ij<),:«'.» 

1,12<»,425 

1,082,000 
5'12,M0 
fi'.*«".,  >>7«i 
377,625 

157, 257 

9(t,(y21 

5:«,4(»-t 

533,  '107 

(♦17,502 

ii50,«i45 

1,«79,74« 

1,  (•14,473 


.Vverape 

import 
price. 


13.66 
3.25 
2.34 
2.66 
2.51 

2.82 
3.47 

«S.  do 

3.73 
3.58 

3.44 
3.42 
3.77 
4.24 

4.08 

4.82 
4.90 
5.52 
7.06 

6.67 
6.83 
2.38 
3.48 

3.89 

6.34 

11.14 

11.72 


Number. 


37,260 
132,370 
406,748 
4i*l,565 
244,120 

199,690 
143,286 
125,772 
2<)7,925 
368,720 

176,961 
301,313 
268,365 
142,690 
135,344 

101,000 
67,656 
44,617 

121,491 

157,263 

187,132 

152,000 

47,213 

62,278 

68,811 

7,969 

16,117 


Value. 


8126,394 

883,763 

2,630,686 

3,076,384 

1,531,646 

1,213,886 
853,555 

733,477 
1,933,000 
1,940,060 

1,067,880 

1,964,004 

1,687,321 

804,090 

750,242 


365,155 
200,000 

636,272 

626,965 
606,725 
634,543 
183,278 

231,535 

367,935 

07,028, 

187,847 


■ ' 
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SHEEP  AND  WOOL-Contimiod. 

Fable  2^1.— Sheep:   Wholesale  price  per  100  pounds,  191S-19t9. 
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Table  252.— If'oo 

■  EnKinnlid  prodyietion.  1918  and  1919. 

(IMM  amlltcd). 

Weight  per  ll«c.|«»5}M^ 

1919       ;        1918 

1019 

...s 

1«U      \     UU 

Poanit. 
836 
303 

Z 

25 

4,023 

m| 
1 

MO 
13,  IH 
SS37 
4:i29 

IS 

i 

:2ii 

2.a«i 

8» 
5M 

33!iia 

15,078 
5,236 

IS 

gS3 
119 

•■1 
'•".1 

i 

103 

II 

8.7 
fl.O 
5.0 

il 

4.8 

II 

8.0 

?;? 

If 

B.3 
4I3 

7' 

7.0 

li 

li 

ij 

•.7 

i°5 

«.o 

5.6 

bIs 

«.7 
6.8 

tl 

lo 

.9 

:l 
:J 

u 

4.9 

a 

«.8 

u 

i 

,1 

6 

■s 

1,747 

i 

1S7 

s,oai 

76 

! 

1 

: 

M8 

TBS 
850 
209 

i 

024 
0S8 

iSr!::::::::::::::::::::::::::: 

3SB 
819 
SIM 

fill 

402 

1 

li 

1 

261 

a 

000 

sw 

500 

i.'sas 

- 

'■_*, 

7.1 

M.B?»i 

K  253.— Wool  (unu-d^ihfd):  Far 


rpir,>ound.  ir,th»fj,t07ith.  yat. 
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SHEEP  AND  WOOL— Continued. 

Table  254. —  iroo/;   Wholesale  price  per  pound  in  Boston,  1913-1919. 


WE  « 


jffi  m 


i  I 


m  ^s» 


K  1619 4at 
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SHEEP  AND  WOOL— Continued, 
Table  254.— IFboJ;  Wholeiale  price  per  poUTid  in  Boston,  1913-1919 — Continued. 


Table  255.— irooZ-  WholeaaU 

iriee  per  pound,  191. 

-1919. 

IIO^IOD. 

Phllodelphla. 

BCLooto. 

Date. 

Ohio 
Cr«to. 

07 

X.\,  WB 

BO 
78 

sh.d. 

Best  tab,  wulMd. 

BK8- 

27.0 

g:S 

23.7 
37.  S 

7S.0 

Low. 

Ilteh. 

Av«- 

W. 

llteh. 

V- 

im. 

«"""■ 

Ct«tt. 

Orali. 
38 
38 

38 

SI 
40 

43 

CnU. 

S 
S 

M 

« 

n 

M 

u 

**?■. 

>91t- 

24 

IS 

N 

37 
0) 

23.  S 

29.B 
39.1 

191T. 

Jul>--l>WT».il*r 

s: 

^IIISS;:::::::::::::::::::: 

l>7 

-— 

B7..'i 

«r.5 
usCs 

(,V0 

liT 

72 

1 

76 

s-i 

i^;?::::::::::::::::::;:::::: 

87.1 

Junimrj-JunB 

•0 

"1 

i 

88.8 

wf::;::::::::::::;:::::: 

71 
Jl 

1 
7J 

7i;5 

W 

1 

70 
70 

%! 

7;Ml 

July- III-,  VmlKT 

7U    1        76 

72.1 

1 

70 

a> 

n.B 
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SHEEP  AND  WOOL— Continued. 

6.— Wool:  Intematvmal  trade,  calendar  years  1909-191S,  1917,  and  1918. 

Hildas:  Wa3li«d,uii«a3bed,9coured,and  pulled  wool;  aUpe,  sbeep^a ' 

A  .ui_-.„i — ..  — 1  -"".heraolaialflbetslQClu'*-' '-  ■'-'■--■  =■-■— 

lered  sa  not  vithln  Ih! 

1,  mill  waste,  noUa,  i 


im 


Oii 


SWINE. 
T.^BLE  257.— SiPtne;  Jiumber  and  value  on /anru  in  the  United  Statet,  1867-19!0. 

Note.— npirfs  la  itatlct  aro  census  returns;  flgurea  In  roman  are  estimates  of  the  Department  of  Agrl- 
eiilliirp.  Kstimal'S  o(  numbors  are  obtained  by  applyin,}  estimated  perieiitages  of  IncreaM  or  decrease  to 
Uir  iiiihllshrd  numbers  ot  the  pre  ceding  yeai,  except  that  ■  revised  base  la  used  Inr  anplylnc  nerccutan 
e,=liiniii,-s  Hhenever  n.'w  wnsiis  dota  are  available.  It  should  also  be  observed  that  the  •xaaaut  IBlCk 
|i>  iiic  uiimtn'rs  as  of  Apr.  15,  Is  not  strictly  comparable  with  former  cen^use;!,  which  related  to  nomben 


'  Estimates  of  numbera  rt>  ised,  based  on  ceus 
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SWINli— t\mtinuGd. 
9,.-~R\rine:  N'tmber  and  vahie  on/armt  Jan.  !    1919  and  19t0.  bjf  SUOa. 


'"^'^S^. 


Washtngtun  ., 


ia,84a 

1,(08 
1,700 


8,  IS 
1",SU 


12.  (U  1,388,313 


i«,tn 
«,lfl 
ia,M 


B,gn 
«,» 

U,<M 


It  jum  per  100  ji—inds.  J 
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SWINE— Continued. 

Table  260.— //offi)  {live):   Wholesale  prke  per  100  pouTidi,  1913-1939. 


I 
i 
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LIVE  STOCK  VALUES. 


Table  261. — Aggregate  live-stock  value  comparisons,  1919,  1920,  exnd  average  191^1918, 

[Farm  values  Jan.  1,  In  millions  of  dollars,  i.  e.,  000,000  omitted;  States  arraziffnd  AMmrdtnff  to  ItnOnok  In 

value  of  meat  animals.]  -—cwa  wxxkuuk  w 


States. 


Iowa 

Texas 

Illinois 

Missouri... 
Wisconsin. 


Ohio 

Nebraska. . 

Kansas 

Minnesota. 
New  York 


Indiana 

Pennsylvania. 

Michigan 

California 

South  Dakota. 


Oklahoma. 

Georgia 

Mississippi . 
Kentucky . 
Tennessee. 


Colorado 

AlaT)ama , 

North  Carolina. 
North  Dakota . , 
Virginia , 


Arkansas 

Montana 

Louisiana 

New  Mexico. . . 
South  Carolina. 


Oregon 

Wyoming. . . 

Idaho 

Arizona 

Washington. 


West  VirginLi. 

Florida 

Utah 

Maryland 

Neva  la 


\ermont 

New  Jersey 

Maine 

Ma>sa('hu.sctts, 


Connc-ticut 

New  li.impshire 

l)4'laware ' 

Rhodi'  Island ! 


Cattle,  hogs,  and 
sheep. 


1920 


497 

348 

247 
299 

266 
256 
215 
249 
235 

206 
173 
175 
189 
155 

107 

105 

88 

93 

82 

117 
77 
73 
73 

87 

63 
94 
69 
95 
51 

85 
81 
72 
72 

48 

55 
5S 
53 
31 
44 

30 
30 
2i 
26 

19 
14 

4 

3 


1919 


584 
287 
325 
261 
263 

264 
304 
262 
249 
200 

225 
158 
158 
177 
184 

121 

104 

89 

103 

84 

134 

88 
67 
81 
84 

67 

126 

65 

89 

47 

82 
126 
81 
69 
45 

53 
52 
00 
32 

48 

30 
25 
22 
23 

17 

13 

0 

3 


United  States  . .  5,839  6, OK) 


Av., 
1914- 
1918. 


342 
259 
187 
169 
177 

159 
202 
175 
139 
145 

124 
104 
105 
124 
103 

91 
49 
42 
60 
46 

83 
41 
35 
54 
45 

41 
83 
35 
64 
I 

54 
75 
52 
46 
33 

35 
27 
37 
20 
33 

23 
17 
15 
10 

12 
10 

4 
2 

3,K15 


Horses  and  mulos. 


Bank  in 


liorses^  and  mutes).       ^ST 
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LIVE  STOCK  PRICES. 

Table  262.—Pricet  of  live  stock  by  ages  or  cUuxea.  UniUd  Statu,  19H-19tO. 


«,,.. 

m 

1919 

>.i. 

m7 

1918 

IMS 

1914 

H™,: 

Si 
11 

g.D9 

H 

108.17 
80'.U 

ill 

23.  H 
J8.«3 

3a  84 

7121 

S3. 08 
80.38 
138,17 

11 
II 

»H.30 
BB.W 

61.47 

11 

Gi.sa 

70.46 
131. 4S 

19.08 

If 

1  and  uDiler  3  years. 

""'umlerlveaiold 

lflndun£2Tears. 

at.  77 

Sheep: 

Ewpsl  year  aoij  over 

Vsihprs  1  year  and  over.. . . 

LIVE  STOCK  MARKETINGS. 

—  Yearbi  markeUngi  of  live  »toek  at  principal  marheU,  :90&-1919. 
tie,  ho|i!S,  and  sheep,  e 


!t.  Joseph,  a 


il  yearly  sL 


II1900W 


li  Chlcflito,  E 
I  as  fallawa: 


y,  eomMned,  were  abt 


I  a  taken  from  the  Uoothly  Summary  of  Copunerce  ai 

' '-  "  "attle")  at  Ihn  stoctyards  of  Chjcaeo,  ICoosas  Ct' 
>oiit  1,689,491  Id  IfllB,  1,3«I,787  la  191^  l,lS0Jie3  L 
'  in  1913,  about  910,000  In  1013,  975,000  In  1911, 9 


THE  FEDERAL  MEAT  INSPECTION. 

Some  of  the  principal  facU  coimect«d  with  the  Federal  meat  inspection  aa  admin- 
istcrtil  by  the  l!ur'>ait  of  Animal  Industry  are  shown  in  the  following  tablee.  The 
tliiiiri's  rover  tho  annual  totals  beKiining  with  the  fiscal  year  1907,  which  was  the 
first  year  of  operatioDS  under  the  meat-inspection  law  now  in  force.  The  data  given 
cotii]>ris(>  tlif  nurnher  of  establiahmenU  at  which  inspection  is  conducted;  the  num- 
lier  d[  aniiiiitls  of  each  spccice  inspected  at  slaughter;  the  number  of  each  epeciee 
condi'uini'd,  liotli  wholly  aod  in  part,  and  the  percent^e  condemned  of  ea^b  epecies 
andof  all  animala;  the  quantity  otmeatprodilclsprepared  or  processed  under  Federal 
supervision,  and  the  quantity  and  percentage  of  tne  latter  condemned. 
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THE  FEDERAL  MEAT  INSPECTION— Continued. 

n  the  Annul 

- --- -^  xnima 

iwially,  1907  lo  1919. 


Table  265. — CondemTuxtion*  ofanvmal*  at  ilaughUr,  1907^1919. 


jivlnc,  aic  ciMdcmiiiHl  In 
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THE  FEDERAL  MEAT  INSPECTION—Continued. 


Ttic  principal  items  in  Table  266,  in  the  order  of  magnitude,  are:  Cured  pork,  lard 
eausape,  caioned  beeF,  lard  Bubetitut^s,  and  oleo  products.  The  liat  includes  a  laige 
number  of  lesa  important  itema. 

Itsbould  bo  unde.'stood  that  the  above  products  are  entirely  separata  and  additional 
to  the  carcass  inspection  at  time  of  Blaught«r.  They  are,  in  net.  reinspections  of  such 
portions  of  the  carcaas  as  have  subsequently  undergone  some  process  of  manttfacture 


yeMendedJimsa)- 

Total 
Imported. 

Coodemned. 

PoutMtt. 

lis 

m,sii,m 

PounOt. 

P0VBi4. 

Ptrtni, 

fioi.soa 

IMPORTS  AND  EXPORTS  OP  AGRICULTURAL  PRODUCTS. « 

[Compiled  in  the  Bureau  of  Crop  Estimates  from  reports  of  the  foreign  commerce  azid  navlgBtlaii  of  tlM 

United  States,  U.  S.  Dopartmcn  of  Commerce] 

Table  2^^.— Agricultural  imports  of  the    United  States  during   the  S  yean  ending 

June  SO,  1919. 


Year  ending  June  30— 

Article  imported. 

1917 

1918 

1Q19  (pTftifnifiiiiiT). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantltj. 

Value. 

ANIMAL  MATTER. 

Animals,  live: 
Cattle— 
For  breeding  purposes, 
number*. 

374,826 

113,021,259 

293,719 

$17,862,176 

440,389 

S36,005,fin 

Horses— 
For  breeding  purposes, 

number*. 

Other do 

2,684 
9,900 

1,056,033 
832,270 

879 
4,232 

TO6,744 
480,099 

70S 
3,210 

806,780 

4iu;w 

Total  horses... do — 

12,584 

1,888,303 

.5,111 

1,187,443 

4,003 

780,261 

Sheep— 
For  breeding  purposes, 
number*. 

160,422 

856,645 

177,681 

1,979,746 

163,283 

1,014,473 

Swine number. . 

All  other,  including  fowls. 

5,660 

113,457 
723, 1J5 

12,696 

324, 182 
614,831 

24,236 

8?1,614 
44^401 

Tota  lliye  animals 

16,602,859 

21,9.58,378 

40,024,766 

Beeswax pounds. . 

2,685,982 

894,318         1,  .26,618 

632,356 

2,126,942 

791,603 

Dairy  products: 

Hutter do 

Cheese do 

Milk  and  cream— 
Fresh gallons. . 

523,573 
14,481,514 

I 

192,767 
4, 46,'),  633 

2,412,713 

1,805,92,''. 
9,839,305 

619.  .'03 
4,089,027 

3,672,063 

4,131,460 
2,442,306 

/    2,591,563 
\  20,183,723 

1,800,133 
i;099;284 

1,318,885 
2,043,588 

Condensed pounds. . 

Total  dairy  product?. 

Eggs dozen. . 

Egg  aloumen pounds. . 

Egg  yolks  or  frozen  eggs, 

pounds 

Feathers  and  downs,  crude: 

<  )strich pounds. . 

Other do 

Fibers,  a  dmal: 
Silk- 

Cocoons pounds . . 

Raw,  or  as  reeled  from 
tlic  cocoon. .pounds. . 
Waste do 

Total  silk do.... 

/ 

1 

7,071,113 

1 

8,380,393 

6.S29,8M 

1,110,322 
1     10,317,774 

1  i-i 

268,286  1      1,619,069 
(»)                    (») 

1,732,948  1     14,597,503 

5.34,921             (•) 
944,295  1          (") 

483,636 
(») 

4,057,417 

746,709 
1,212,471 

847,071 
2,952,011 

9,085,44» 

165,600 
1,418,704 

233,008 
1,-75,301 

3,143,100 

1,007,731 
437,771 

1 

62,056 

33,868,88,') 
0,  \20,  182 

40,3,-)!,  423 

54,995            2.51,447 

1,56, 08.''.,  649       .34,8-16,197 
1    4,431.161  i      8,.')83,344 

319,349 

183,076,241 
7,229,176 

190,624,766 

734,710 

34,321,030 
1.5,012,903 

a07,U5 

203,643,280 
14,607,030 

160,571,808 

43,680,988 

50,068,648 

317,617,481 

Wool,  and  hair  of  the 
ciini«>l,  goat,  alpaca, 
and  like  animals  - 
Class    1.   clothing, 
poimds 

1 
1 

1  279  481.501 

^()^  Fun  oil 

303,868,940 
13. 953. 957 

165,026,343 

327,944,508 

2,383,651 
84,178,453 

7,908,092 

182,683,087 

1,44^008 
86,387,703 

4,047,831 

Class  2,  coml)ing 
pounds 

17.a'i,'>,9.'i3       f),723.7:}7 
67,672,671     19,814,386 

8,162  ()1)3       3,000.106 

372, 372, 21.^    IM  137,170 

Class  3,  carpet,  pounds. . 

Uairoftlu!  .\ngoragoat, 

ali)a('a,  etc.  .pounds. . 

58,994,662     23,867,365 

2,312.375       l,068,22.'-> 

379  120  1»31    1«K  .'iJ-.  (HI 

Total  wool 

422,414,664 

224,410,083 

422.S10,t»22 

I >  •  -  * 

Total  animal  fibers, 
l»oun<ls 

■n2,72:j,«V41 

291,7(W.978 

1 

:jsu,  170,677 

472.483,307 

441,987,540 

^  Forest  )>roducts  como  within  the  scope  of  the  Department  of  Agriculture  and  are  tberolon  induiMi 
in  alphabetical  order  in  the~so  tables. 
*  IncIudiuK  aU  imported  free  of  duty. 
t  Not  stated. 

6»2 
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Tabi  e  268. — Agricultwral  imports  of  the  United  States  during  the  S  years  ending  June 

SOf  1919— Continued. 


Year  ending  June  30— 

Article  imported. 

1917 

1918 

1919  (preliminary). 

Quantity. 

Va'.ue. 

Quantity. 

Value. 

Quantity. 

Value. 

ANIMAL  MATTER— COntd. 

Gelatin pounds. . 

Oluc  and  glue  size... do 

Honey gallons. . 

1,114,667 

6,265,597 

427,650 

$359,076 
928,000 
289,317 

365,5^6 

2,048,543 

591,683 

1133,057 
848,241 
845,082 

74,933 
554,217 
321,823 

$44,811 
195,919 
427,683 

Paddne-house  products: 

Blood ,  dried pounds . . 

Bones,  hoofs,  and  horns, 
pniind<;   ,    T , ,       

(0 

(0 

389,455 
987,544 

0) 
0) 

462,703 
1,374,546 

1 

13,880,876 
28,113,123 

518,630 
475,202 

^WlU^U^  ................ 

Bristles— 
Crude,     unsorted, 
pounds 

129,460 
4,026,539 

52,536 
4,381,411 

33,483 
3,936,667 

79,131 
4,894,046 

45,950 
4,177,019 

64,974 

Sorted,    bun(died,    or 
prepared iwunds. . 

5,649,025 

TotAl  bristles,  do... 

4,155,999 

4,433,947 

3,970,150 

4,P73,177 

4,222,969 

6,713,9W 

Grease 

861,973 

2,224,576 
818,298 

1,452,273 

26,128,588 

3,955,109 
4,028,839 

21,710,205 

3,161,233 

1,284,174 
550,306 

936,393 

28,459,875 

3,295,863 
3,988,273 

8,833,386 

2,863,910 

1,166,306 
326,387 

518,266 

Hair- 
Horse pounds. . 

Other  animal do 

Hide  cuttings  and  other 
glue  stock pounds.. 

6,337,754 
6,771,033 

33,639,707 

Hides  and  skins,  other 
than  furs— 
Buffalo     hid^s,     dry, 
pounds 

27,095,228 

0) 

33,936,381 

12,399,814 

161,236,620 

225,363,408 

92,425,345 

13,214,962 

12, 185, 138 

15,485,233 
953,629 

55,283,868 

40,446,730 
10, 176, 141 

6,125,219 

(») 
11,062,856 

4,530,193 

48,714,500 

51,236,153 

51,777,399 

3,642,410 

3,731,858 

2,459,969 
721,754 

17,954,483 

11,626,832 
2,779,983 

10,497,860 

0) 

P,  893, 766 

4,267,549 

76,655,271 

190,844,499 

56,735,829 

10,197,108 

2,698,857 

6,360,178 
"^70,685 

32,238,5S: 

23,230,331 
9,226,176 

2,806,995 

(») 

3,699,479 

1,577,122 

23,929,479 

43,820,645 

29,741,959 

1,969,466 

637,286 

931,353 
709,263 

11,833,646 

7,272,34^ 
2,677,317 

9,514,969 

4,026 

11,602,385 

9,046,040 

33,181,575 

220,6^6,155 

78,159,320 

10,845,208 

2,762,066 

8,550,613 
1,053,490 

26,464,259 

35,431,056 
5,831,324 

2,175,007 
049 

Cabrctta,  or  kid  skdns, 
pounds 

Calfskins- 
Dry pounds.. 

Green     or     pickled, 
pounds 

5,967,424 

4,174,541 

9,585,052 

50,739,610 

48,015,567 

3,210,822 

598,205 

484,437 
966,137 

10,183,506 

11,297,085 
1,870,202 

Cattle  hides— 

l>ry pounds.. 

Green     or     pickled, 
pounds 

Goatskins- 
Dry pounds.. 

Green    or    pickled, 
pounds 

Horse  and  ass  skin.s— 

I>»y pounds.. 

Green    or    pickled, 
pounds 

Kangaroo poun^Is. . 

Sheepski*  «*— 

Dry pounds.. 

Green     or     pickled, 
pou  \ds 

Other pounds.. 

Total  hides  and  ski.  s, 
pounds 

1 

700,207,497 

216,363,609 

432,516,693 

131,628,352 

448,141,?-^. 

149,288,544 

Meat— 

Cured— 
Baton    and    hams, 
I>ound-    

190,293 

(0 
682 

15,217,118 

4,684,131 
1,651,227 

0) 

46,394            Tm.ORl 

79,162 

7,820,101 

.>,664 

3,661,860 

267,948 
873,301 

15,157,317 

4,056,812 
135,878,504 

16,166 

1 

36,670,374 

4,542,317 
2,744,412 

6,813,532 

1,187,419 

37,779,962 

6,450 

6,626,517 

938,628 
645,599 

1,423  938 

Meat  prepared  or  pre- 
served  pounds.. 

fausage,    bologna, 
pounds 

981,212 
274 

1,613,090 

555,646 
280,795 

3,773,082 

15,066 

25,451,656 

2,007,601 
1,847,733 

(») 

Beef     and     veal, 
pounds 

Mutton    and    lamb, 
pounds 

Pork pounds.. 

Other,  including  meat 
extracts. .  .poiiads. . 

Total  meat 

(») 

7,250,493 

(») 

26  855  353  1  lOn  7!»  117 

48,608,o33 

iNot  sUted. 


*  Except  sheepskins  with  the  wool  on. 
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Table  268. — Agricultural  wiports  of  the  United  States  during  (he  S  fean 

30,  i9i9— Continued. 


JVM 


Yrar  ending  June  30— 


Articlcimported. 


ANIMAL   MATTER-  -COntd. 

Packing-house  products— 
(k)ntlnued. 

Oleo  steiirin pounds. . 

Rennets do — 

Sausoue  casings do — 

Tallow do 

Total  packinR-hou5to 
products 


Total  animal  matter. 

VEGETABLE  MATTER. 


ArRols  or  wine  le^ pounds. . 
Brea'istnfTs.       {Su  Grain 

and  grain  products.) 
Broom  com long  tons. . 

Cocoa  and  chocolate: 
Cocoa- 
Crude,  leaves  and  shells 

of pounds.. 

Chocolate do — 

Total  cocoa  and  choc- 
olate  pounds.. 

CofTco do — 

CofToe  substitutes: 
Chicory  root- 
Roasted,  ground,  or 
otherwise    prepared, 
pounds 


1917 


Quantity. 


1,113,277 


(») 


Value. 


$114,040 
13,154 

4,219,235 
(>) 


1918 


(Quantity. 


6,675,379 

0) 
0) 


Value. 


SI,  118, 422 
02,173 
3,631,085 
(>) 


0) 


230, 129, 197 


1560,463,308 


23, 925,  SOS 


30 


338,653,876 
1,829,521 


3,S24.882 


4,743 


3«J,S3^1  r9 
55J,139 


0) 


176,037,857 


30,267,3X2 


2,482 


399,010,401 
271,877 


604,006,274 


5,443,628 


474,225 


1919  (prallminaiy). 


Quantity. 


Value- 


t«  601, 814 

40,905 

8,883,018 

10,808^742 


750,402,687 


82,228»210 


142 


41,277,470    813,097,419 
94,890  157,809 


340,483,397     40,387,418 


1,319,870,802 


133,1S4,(X)0 


353,271  37,3S3 


Fibers,  vegetable: 

C-'Hton pounds. . 

Fla.x louR  Ions. . 

Hemp do.... 

Istle,  or  Tampico  fiber, 

lon.i;  tons 

Jute    and    Jute    butts. 

Ions;  tons 

Kapoc long  tons. . 

Manila do — 

New  Zealand  flax,  .do 

Hisal  grass do — 

Other do 

Tot  ai  vegetable  fibers. 


147,061,635 
7,91H 

0,635 

32,6S0 

112,695 

6,S61 

76,765 

7,910 

143,40/ 

10,747 


4U,42<),526 
4,230,232 
2, 4S7, 477 

2,913,414 

9,855,196 

1,671,245 
17. ',71, 455 

1,71^740 
2.'),«J3l,525 

1,621,474 

l;)\i:V.»,2S4 


399,312,278 


l,143,8C(),>vS0 


5,3X1 


41,372,378 


103,05S,536 


50H 


313,194,728 


1,046,020,274 


25 


103,325,647 
5,607 
6,S13 

30,S10 

78,312 
4,6S0 
86,220 
10, 478 
150, 164 
16,769 


36,020,483 
5,  SIS,  473 
2,748,376 

2,972,S)1 

7,213,641 

1,239,475 
30,434,821 

3,620,959 
51,532,666 

3,461,  UV) 

145,(H)2,9.'>:i  j. 


103,  W2, 194 

2,410 

25,118 

68,218 

9,004 

07,814 

ll'2J5 

153,455 

8,100 


Forest  p  odrots: 
Cinciiona  Dark.. pounds  . 
Corl:  woo<l  or  cork  bark, 
pounds 


l>ve'Voo«ls,  and  extr..ffs 
of  - 

1>V0\V1K)<IS  — 

"t -on wood.. Ion;;  tons., 
other do.... 

'I  otal  dyowoodSjdo. . . 

E.xtracts  and  decotrtion-^ 
of l>oun«ls. 

Total  dyewoods,  and 
e.xtracts  of , 


2,53l,3i»:  '        6v'i/J36 


,    3,s7(),avi 


3,27:i,rt2S  i        SI 0,775 


122, 7yi  ;     4,137,400 
8,WA'.  I         .SO,  176 


131,ftv.i  I    4,326,576 


2..tO(),S.'i1 


I 


t.-.2,610 


4, 171),  195 


(>) 


52,027 
35,449 


3,0rtl,s27 


1,066,455 
951,667 


3,866,158 
26,505,071 


S7,476       2, OIK,  122 
4,57:^,92,5  210,903 


20,871 
0,030 


27,510 


2,2asii5 


8,208,184 


8314,308 
97^  9M 

1,408^007 


215,808,770 


713^388^086 


5,281,701 

42,ni 


•^•sa 


88,0Q^0« 


143,080^010 


87.083.012 
7,715,08 
1,006^601 

3,030^174 

0,293,000 

1^080,910 
S»  831, 363 

8;447,7« 
51,O»,0B3 

1,73^319 


141,505^008 


80S|,081 
1,730,108 


412,088 
187,802 


580,214 


1  Not  state<l. 
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Table  268. — Agricultural  imports  of  the  United  States  during  the  3  years  ending  June 

30,  1919 — Continued. 


Year  ending  June  30— 

Article  imported. 

1917 

1918 

1919  (preliminary'. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Va  ue 

VEGETABLE  MATTER— COD. 

Forest  products— Contd. 
Gums- 
Arabic      or      Senegal, 
pounds  

0) 

6,884,960 
4,263,815 
7,440,022 

41,443,760 

10,133,625 

0) 

12,101,239 
1,972,351 
3,538,353 

3,402,403 

850,873 

0) 

3,638,384 
1,189,932 
6,40:^,093 

30,003,549 

8,964,832 

0) 

$1,451,050 

819,431 

3,454,193 

2,868,863 

955,352 

8,555,674 

2,622,792 
1,500,357 
8,344,657 

27,895,777 

5,909,382 

$1,350,838 

1,389,768 
2,072,0<i2 
5,046,494 

2,752,481 

654,211 

Camphor- 
Crude pounds.. 

Refined do 

Chicle. do 

Copal,      kauri,      and 
damar pounds. . 

Oambier,  or  terra    a- 
ponica pouncs.. 

India    rubber,    gutta- 
percha, etc— 

Balata pounds. . 

Quay  ule  gum. .  do 

Gutta-toolatong,  or 
East  Indian  gum, 
pounds 

3,287,445 
2,854,372 

23,376,389 

2,021,794 

333,373,711 

1,649,452 
764,484 

1,044,022 

332,223 

189,328,674 

2,449,881 
4,307,539 

17,475,863 

1,151,312 

389,599,015 

1,278,610 
1,341,095 

075,816 

147,323 

202,800,392 

1,238,852 
2,990,':d3 

11,363,283 

4,151,085 

402,471,531 

593,633 
761,060 

1.199.216 

Gutta-percha,  pounds 
India  rubber... do 

710,510 
157,928,132 

Total  ind'a  rubber, 
etc pounds.. 

364,913,711 

193,118,855 

414,983,610 

206,543,236 

422,215,001 

161,192,551 

Shellac do 

Other do 

32,539,522 

7,623,647 
2,012,417 

22,913,256 
•     0) 

9,514,651 
2,622,098 

14,268,653 
7,571,827 

6,462,754 
2,049,369 

Total  gums do 

0) 

214,629,138 

0) 

228,228,874  \  498,884,123 

182,979,548 

Ivory.  v^etable,pounds. . 
Naval  stores- 
Turpentine,  spirits  of, 
eallons 

51,699,719 
18,661 

1,427,780 

42,873,018 
1,670 

1,255,719 
636 

30,785,593 

1,013,146 

Tanning  materials— 
Mangrove   bark, 
long  tons 

10,565 
60,808,734 

73,367 
11,637,023 

299,897 

5,198,904 

1,274,660 

365,173 
792,064 

3,529 

101.523,282 

45,440 

14,046,662 

72,956 

4,917,212 

718,567 

467,663 
496,070 

2,817 

136,995,903 

1,505 

9,311,055 

125,603 

Quebracho,  extract  of, 
pounds. 

5,856,803 

Quebracho   wood, 
long  tons 

15,050 

Sumac,  ground, 
pounds. 

307,843 

Other 

547,124 

Total    tanning    ma- 

t,6ri<\ls rT»TTT,- 

7,930,098 

6,672,468 

6,852,423 

Wood,     not     elsewhere 
speclfted— 
Brier  root  or  brierwood 
and  ivy  or  laurel  root. 
Chair  cane  or  reed 

689,607 
235,488 

655,201 
203,037 

876,433 



223,894 

Cabinet     woods,     un- 
sawed— 

Cedar Mfeet.. 

Mahogany do 

Other do.... 

12,582 
42,780 
0) 

693,675 

2,888,615 

684,562 

12,354 
ol,681 
0) 

840,323 

3,731,389 

473,751 

8,456 
48,261 
10,910 

&43,203 

4,300,116 

882,957 

Total    cabinet 
woods. .  .Mfeet.. 

0) 

4,266,852 

1 
(1)               5,045,463 

67,627 

5,826,27« 

Logs  and  round  tim- 
ber  Mfeet.. 

134,841 

1,270,348 

65,394 

815,247 

39,888 

765, 36S 

1  Not  stated. 


Yearbooh  of  ike  Departmeta  ofAgricuUwv,  1919. 


Porrst  prorlucts— Cnntd. 
sp«:lHcd-<roilliiiuiid 

ilourds,  denls,  plunks, 
tuid  olhcr  sawed 
lumber   ...Mlee). 

Ijilhs St. 

Shlnglas. U. 

Other 

Toin]  tambcr 

Pulp  wood— 

I'wIhI cords. 

Ktiai-d do... 

Tlml  vr,  ship  ^il  other 
All  other 

Total  n-ood,  n.  o.  s. . . 

CbNtiioil— 

BInirhtd.. long  tons. 
I'nhleiwhi'il '''1. . . 


Tulnl  uvod  plllp,  lollf 

Total  liirtst  prcKlucIs 
Pnilts: 
Krwh  or  drlcul — 

Huuuin.' hnnrhrs. 

Currantsi pounds. 

Dates. rt.1... 

Figs. (H... 

(Inprlnilt 

<htkr» piihlrtiTl. 

Jjemiae nuinils. 

OBvcK gaUin*. 

OraiVi** [miuuls. 

Ilneapiilv!! 

&iil9ln.i iHiunda. 

Other 

Total  Iri^sh  o'  drk'd.. 
Prepui-dur  |>re.sv.-iiid... 

TutillndU 

Oialn  and  grain  products; 

Oirn. hushi-li. 

(lata 1..... 

Whi'al do... 

Total  grain ilii... 

Grain  imKlnrts- 
Uri-ud  and  hl!<piilt, 

M«ra'"ii"i,' vJrmi^iii; 

rtr iibunds. 

Uiiil  :inrl  I1.>ur— 


T.<(al     Krnin 
("uln  piudiic 
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Table  268. — Agricultural  imports  of  the  United  States  during  the  S  years  ending  June  30^ 

1919— CJontinued. 


Year  ending  June  30— 

Article  imported. 

1917 

1918 

1919  (preliminary). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Va'ue. 

VEGETABLE  MATTER— COn. 

Hay long  tons. . 

Hods pounds. . 

Inaigo do 

Licorice  root do 

58,147 

236,849 

2,812,739 

59,400,224 

1628,021 

59,291 

4,108,910 

2,190,822 

410,738 

121,288 

3,126,497 

26,962,982 

$4,618,764 

72,450 

3,895,114 

1,853,927 

277,448 

6 

1,590,176 

42,684,025 

53,677,025 

14 

1,551,467 

3,445,022 

Liquors  alcoholic: 
Distilled  spirits- 
Brandy proof  galls.. 

Conlial^,  liqueurs,  etc., 
proof  galls 

420,567 

357,311 

263,520 

1,676,151 

397,934 

1,502,845 

902,696 

439,244 

4,404,486 

543,620 

234,912 

76,120 
112,649 
796,267 
157, 148 

1,149,969 

215,803 

256,158 

2,487,831 

221,722 

326 

13,018 
292 
315 
573 

1,006 

48,580 

892 
482 

Oin proof  galls.. 

Whisky do.... 

Other do 

Total  distilled  spirits, 
T»r«v>f  gall*! 

3,115,483 

7,792,891 

1,377,096 

4,331,483 

14,524 

51,317 

Malt  liquors- 
Bottled gallons.. 

Unbottled do.... 

632,064 
1,60«,113 

717,653 
682,843 

298,390 
463,  b73 

416,576 
292,331 

24,670 
2,472 

27,387 
1,524 

Total   malt  liquors, 
gallons 

2,240,177 

1,400,496 

762,066 

708,907 

27,142 

28,911 

Wines— 
Champagne  and  other 
f parldiug. .  .doz.  qts. . 

195,714 

3,442,645 

124,230 

2,167,627 

31,624 

647,668 

Still  wines- 
Bottled doz.  qts.. 

Unbottled gallons. . 

534,402 
3,167,400 

2,485,014 
2,.'>.58,a86 

415,491 
2,357,862 

2,237,116 
2,209,960 

64,154 
610,692 

413,950 
977,567 

Total  still  wines 

5,rM3, 100 

4,447,076 

1,391,526 

Total  wines 

8,485,745 

6,614,703 

2,039.194 

Total  alcoholic  liq- 
uors  

17,679,132 

11,655,063 

2, 119, 422 

Malt,  barlev.    (See  Grain 

and  grain  products.) 
Malt    liquors.    (See    Liq- 
uors, alcolioUc.) 
Nursery  stock: 
Plants,  trees, shrubs,  and 
vines- 
Bulbs,  bulbous  roots  or 
corms,  cultivated  for 
their  flowers  or  foli- 
age  M.. 

Stocks,   cuttings,  and 

seedUngs M.. 

Other 

293,318 

0) 

2,886,189 

f) 
1,078,324 

233,219 

0) 

2,804,057 

0) 
524,643 

95,169 
16,713 

1,421,273 

699,730 
242,550 

Total  nursery  stock. . 

3,964,513 

3,328,700 

2,363,553 

Nuts: 
Almonds- 
Shelled pounds. . 

Inshelled do 

Coconut <,  luishelled 

18,413,22.5 
5,010,.S33 

4,621,100 

548,826 

2,587,535 

12,517,982 

727,424 

712,433 

487,021 
1.354,257 

19,561,155 
4,278,990 

4,956,419 

497,989 

2,788,635 

26,945,569 

2.396,104 

1,470,089 

615,226 
1,869,430 

23,594,915 

6,733,512 

73,609,712 

302,560,488 

13,784,032 

31,418,342 

3,201,297 
6,442,643 

7,467,545 
1,040,077 
2,743,796 

19,853,182 

1,726,982 

1,860,673 

783,156 
891,686 

Coconut  meat,  broken,  or 
copi  a— 
Not  shr  'ddfd,  desic- 
cated, or  })repared, 
pounds 

247,057,739 

9, 743, 024 

14,627,742 

2,058,732 
11,181,301 

486,996,112 

20,579,973 

30,439,095 

3,279,807 
17,366,979 

Shredcled,    desiccated, 
or  I  )re  [>ared .  pounds . . 
Cream  and   Brazil, 
PouikH 

Fll^)e^t^- 

Shel  ed pounds. . 

Unshellcd do 

1  Not  stated. 
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Table  2fiS,— Agricultural  imports  of  the  United  States  during  the  3  yean  ending  Jime  30, 

1919. 


Year  ending  June  80— 

Article  imported. 

1917 

1918 

1919  (pnl 

imintrr), 

Quantity. 

Vahie. 

Quantity. 

Vahie. 

Quantity. 

Vahie. 

VEOETARLE  MATTER— COn. 

Nuts— Continued. 

.Vfarrons,  crude.,  pounds. . 

Palm  and  palm-nut  ker- 
nels  pounds.. 

Peanuts- 
Shelled do.... 

Un.sholled do 

Walnuts- 
Shelled do 

UnsheUed do — 

Other 

0) 
0) 

27,180,748 
7,806,012 

13.058,518 
2.5,666,844 

0) 
0) 

$1,103,364 
339,811 

3,713,340 
2,497,454 
1,57.5,139 

0) 
0) 

73,362,215 
3,150,747 

11,155,660 
12,133,510 

0) 

0) 

$4,617,660 
153,054 

4,251,567 

1,438,944 

850,203 

746,968 
19,090,651 

19,482,060 
1,444,221 

7,606,661 
3,910,979 

$38,837 
830,308 

1,106,734 

00,400 

8,681,401 
468,844 
SSB,  511 

Total  nuts 

32,87.5,686 

52,850,788 

4%  615, 061 

Oil  cake pounds . . 

52,671,866 

554,871 

85,149,142 

674,082 

71,866,840 

2,67^336 

Oils,  vegetable: 
FUedor  expressed— 
Cocoa  butter  or  butter- 

ine pounds.. 

Coconut  oil . .  .pounds. . 

Cottonseed do 

Fla::seed    or    linseed, 
callonF 

166,172 
79,223,308 
13,703,126 

110,808 

6,864,110 
3,026,188 

651,018 

7,5.3.1,149 

36,074,059 

1,8.57,038 

1,084,905 

162,r.9(),235 



55,564 
0,132,095 
1,039,080 

76,530 

4,046,132 
2,036,592 

61.5,350 

10,502,6.'] 

3,316,417 

197,237 

64.5,090 
11,410,606 

4a5, 191 

405 

250,194,853 

14,291,313 

50,827 

4,815,740 
8,288,766 

114,324 

2, 537,  ,51 2 

27,405,231 

18,618 

3,05<i,438 

333,824,646 

74 

30,919,783 

1,629,111 

32,203 

4,038,072 
7,811,824 

04,629 
3,873,211 
2,527,301 
2,583 
2,702,920 
32,827,460 
2,027,142 

666,928 

824,270,368 

20,410,022 

089,812 

6,216,846 
11,892,724 

114,642 

4,283,188 

10,280,762 

1,945,845 

2,001,062 

236,805,006 

60,087 

48,406,60 

2, 68^255 

1,280,507 

7,246,015 
11,486,810 

177,787 

8,mo^o» 

1,651,390 

14<83l 

2,264.601 

28^08^001 

1,8M,47S 

Nut  oil,  or  oil  of  nuts, 
n.  e.  s.— 

Chinese  nut  .gallons.. 

Peanut do 

Olive   for   mechanical 

purposes ^Uons . . 

Palm  oil pounds . . 

Palm  kernel do 

Rai>osoed gallons. . 

Soya  l)ean pounds . . 

Other 

Total    fixed    df    ex- 
pressed  


Volatile  or  e.ssential — 
Birch     and     cajcput, 

pounds 

T^HKin do 

Other 


43, 568,  .5.55 


449,735 


Total  volatile  <ir  es- 
sential  


Tdfcil  vegetable  oils . . 

Opium,  crude pounds. . 

Rioe,  ric«»  myal,  etc.: 
Rice— 

Cleaned pounds. . 

UncN'aned,    including 

puddy pounds. . 

Rice  Hour,  rice  moal, 
and  broken  ric«», 
I)uunds 


33,302 

373,  y33 

3,  (OS,  177 


3,41.5,112  ! 
47,013,1»»>7  ;.... 


86,812  I        W3,41»  I  1.57,  S.S4 


Total    rice,     etc., 
pounds , 


fiago,  tapioca,  etc. pound <;., 


I 
I 
97, 453,  Co 

SO,  8*15,798 
37,T3(),024 

2lfi,ms,K.-KS 
(1)  " 


I 


2,735,702 
2,200,173 

747,922 


5, 773, 797 


345,67r.,2(M 
62, 317, 7r)4 

48,061,6.50 


4.56,  a'-.s,  «ftS 


1  Not  stated. 


87,986.313 

106,291,433 

2.5,981 

427,318 

3,917,710 

18,868 
490,241 

11,2» 

470^301 

8,855,480 

4  371  OOP 

4.887.080 



92,357,322 

112, 681,00 

2,443,228 

345,614 

6^166,086 

12,224,084 
2,  .5.58, 034 

1,528,087 

280,206,782 
49,688,672 

33,881,800 

18,627,101 
8,141,081 

1,217,083 

16,311,705 
5,530,889 

363,726,268 

17,888^000 

56,607,281 

«,w^g; 
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Table  268. — Agricultural  imports  of  the  United  States  curing  the  S  years  ending  June  SO, 

^915— Continued. 


Year  ending  June  30— 

Article  imported. 

1917 

1918 

1919  (pre'iminary). 

C^uantity. 

• 

Value. 

Quantity. 

Value. 

Quantity. 

Va'ue 

VEGETABLE  MATTER — COn, 

Seeds. 
Caster    beans    cr   seeds, 
bushels 

766,857 

5,971,267 
12,200,892 

12,393,988 
9,187,613 

0) 
14,469,774 

$1,184,985 

■ 

936,092 
1,569,782 

25  149,669 
849,630 

0) 
1,684,867 
4,504,640 

1,044,014 

905,709 
7,072,386 

13,366,529 
5,974,944 

0) 
15,635,642 

12,273,882 

162,418 
1,322,027 

34,217,074 
604,240 

4,541,226 
7,820,756 

628,312 

1,157,950 
10,163,961 

8,426,886 

6,040,359 

11,272,769 

986,676 

$2,188,939 

Clover- 
Red  pounds . . 

Other do 

Flaxseed  or  linseed, 

bushels ... 

Grass  seed,  n.  e.  s. pounds. 

Mustard do 

Sugar  beet do 

Other          

364,081 
2,472,298 

22,020,762 

608,404 

842,083 

247,798 

5,878,349 

Total  seeds 

35,879,665 

50,841,623 

35,212,664 

Spices: 
Unground— 

Capsicum pounds. . 

Ca,ssia,  or  cassia  vera, 
Dounds 

0) 

8,744,044 
0) 

2,590,279 
(•) 

23,961,966 
13,786 

0) 

740,846 
0) 

243,962 
0) 

3,636,049 
879 

0) 

8,220,023 
(>) 

6,544,069 

0) 

38,645.653 
1,664 

0) 

856,035 
0) 

601,392 
0) 

6,043,483 
99 

2,089,609 

8,944,316 
6,479,738 

1,410,236 
,4,601.656 

39,734,797 

244,065 

728,702 
1,719,964 

105,034 
812,669 

6,441,713 

Cloves pounds. . 

(Jin^er  root,  not  pre- 
served   pounds.  - 

Nutmegs do — 

Pepper,  black  or  white, 
pounds 

Other pounds. . 

Total  unground, 

35,310,074 

4,621,736 

53,311,309 

7,601,009 

63,160,262 

10,052,237 

Ground— 

Capsicum pounds. . 

Mustard do 

Other do 

23,220,288 

3,123,286 

24,751,425 

4,018,304 

2,276,418 
1,184,380 
6,736,515 

682,  lU 
584, 3S2 
871,830 

Total  ground,  .do 

23,220,288 

3,123,286 

24,761,425 

4,018,304 

9,197,313 

2,138,323 

Total  spices.... do 

58,530,362 

7,746,022 

78,062,734 

11,519,313 

72,367,666 

12,190,660 

Spirits,  distilled.    {See 

Liquors,  alcoholic.) 
Starch pounds. . 

20,647,893 

973,530 

23,852,145 

1,673,477 

12,011,177 

1,042,469 

Sugar  and  molasses: 
Molasses gallons. . 

110,237,888 

10,946,671 

130,730,861 

9,177,833 

130,074,717 

7,471,060 

Raw— 

Beet pounds.. 

Cane do 

Maple  sugar  and 
sirup pounds.. 

Total  raw.. do 

Total  sugar  and 
molasses 

28,847 
5,329,587,360 

3,129,647 

1,443 
230,674,221 

370,030 

750 
4,898,277,025 

5,049,474 

73 
236,105,886 

909.412 

1,180 
5,831,982,457 

4,064,085 

108 
308,346,986 

1,066,220 

5,332,745,854 

230,945,694 

4,903,327,249 

237,015,371 

5,836,047,722 

309,403,314 

241,892.265 

246,193,204 

316,874,374 

Tea pounds. . 

Tea,  waste,  etc.,  for  manu- 
facturine  pounds.. 

Tobacr-o: 
Leaf 

Filler  and    other  leal, 
pounds 

103,364,410 
7,975,343 

19,265,264 
494,280 

151,314,932 
10,869,765 

30,889,030 
780,495 

108, 172, 102 

24,390,722 

3,957,489 
45,147,630 

5,304,687 
20,617,9C8 

4,815,207 
82,175,334 

5,507,647 
41,478.218 

12,324,482 
71,626,621 

13,306,602 
53,023.087 

Total  t  ob    ceo, 
pounds 

49.106.119 

25,922.655 

86,990,541 

46,985,865 

83.951,103 

66,329,689 

154887°— YBK  1919 44 1 


i  Not  stated. 
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Table  2^%.— Agricultural  imports  of  the  United  Stales  during  the  S  yean  ending  JiuuMt 

i9i5— Continued. 


Article  imported. 


VEGETABLE  If  ATTEB^-COn. 

Vanilla  beans pounds. . 

Vegetables: 
Fresh  and  dried- 
Beans busbels. . 

0»rlic pounds. . 

unions bushels. . 

Peas,  dried do — 

Potatoes- 
Irish do 

Sweet  and  desiccated 

prepared 

0th 


Year  ending  June  30— 


1917 


Quantity. 


799,993 


ler. 


Total    fresh    and 
dried 


Prepared  or  preserved— 
Mushrooms . . .  pounds . 

Pickles  and  sauces 

Other 


Total  prepared  or  pre- 
served  


Total  vegetables. 


Vinegar gallons. . 

Wax,  vegetable. .  .pounds. . 
Wines.   (See  Liquor,  alco- 
holic.) 

Total  vegetable  mat- 
ter, including  forest 


products. 


Total  vegetable  mat- 
ter,exoluding  forest 
products 


3,747,993 

0) 
1,757,948 
1,163,021 

3,079,025 


4,384,788 


Value. 


$1,662,578 


12,137,048 

1,820,396 
3,035,052 

4,705,812 
2,668,321 


24,366,629 


1.463,164 
1,179.959 
2,141,137 


203,50} 
7,216,103 


4.7J*I,2<)0 
29. 15().ss9 

KS.  («7 
1,739,199 


1918 


Quantity. 


914,668 


4,145,625 

0) 
1,313,402 
2,068,054 

1,180,480 


2,050,803 


Value. 


$1,475,676 


17,274,504 

1,0^,834 
5,885,072 

1,456,136 
2,160,537 


27,709,083 


798,607 

309,124 

1,268,865 


2,376,686 


30, 175, 769 


6S.  772 
S,  707, 396 


34,228 
2,093,258 


I                      '  I 

l,lfi7,20>J,230 ;  1.3 19,901, 163 


8,444.5()8,S00i '  1 ,01 1.K67,704 


1919  (prettminaiy). 


Quantity. 


Value. 


042,909 


4,015,880 

4,296,817 

162,828 

2,283,882 

8,634,078 


834,917 


63,170 
8,321,616 


Total  agricnlturnlim-                                           !  i  ; 

ports,  including  for-  !                                          I  i 

est  products ; 1,727,671, rj38i '1,95.1,907,437' 


Total  agricultural  ira- '  i 

port s,e.\cluding for-  i                      '                    I 
est  products , 1,404,972,108 1,618,873,978 


$1,«77,81< 


15,987,661 
377,890 


9,041,081 

8,886,666 

479,784 
1,937,187 


81,879,088 


414,914 
810,900 
973,408 


2,006^277 


33,687,306 


34,884 
3,011,669 


1,364,792,104 


1,070,107,731 


2^)67,120,380 


1,782,436,788 


1  Not  stated. 
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Table  269. — Agricujttiral  exports  (domestic)  of  the  United  States  during  the  S  years  ending 

June  so,  1919, 


Year  ending  June  30— 

Article  exported. 

1917 

1918 

1919  (preliminary). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Vahie. 

ANIMAL  MATTER. 

Animals,  alive: 

Cattle number. . 

Eorses do 

Mules do — 

Sheep do 

Swine do 

Other  (including  fowls). . . 

13,387 

278,674 

136,689 

58,811 

21,926 

9949,503 

59,525,329 

27,800,854 

367,935 

347,852 

391,380 

18,213 

84,765 

28,879 

7,969 

9,280 

11,247,800 

14,923,663 

4,885,406 

97,028 

256.629 

323,068 

42,345 
27,975 
12,452 
16,117 
17,390 

12,092.816 

5,206,251 

2,333,929 

187,347 

520,910 

377,596 

Tntf^lf^TiJmftls. 

89,382,853 

21,733,594 

10.718.851 

Beeswax pounds. . 

383,667 

131,091 

189,  sn 

68,117 

134,506 

67,237 

Dairy  products: 

Butter do 

Cheese do 

Milk- 
Condensed do 

0  ther.  Including  cream . 

26,835,092 
66,050,013 

259,141,231 

8.749,170 
15,240,033 

25,136,641 
253,629 

17,735,966 
44,303,070 

528,759,232 

6,852,727 
10,785,153 

68,045,944 
?27,042 

33,739,960 
18,794,853 

728,740,509 

15,843.522 
5,733,029 

99,970,769 
613,623 

Total  dairy  products, 
pounds 

49,379,473 

85,910,886 

122,160,943 

Eggs dozen. . 

Egg  volks 

24,926,424 

7,568,911 

72,491 

368,862 

18,969,167 

7,167,134 
525,880 
302,236 

28,384,783 

12,449,346 
341,304 
521,747 

Feathers 

Fibers,  animal: 
Silk  waste pounds. . 

21,782 
2,148,350 

13,418 
1,230,296 

Wool do 

993,143 

916,506 

545.717 

550,772 

Total  animal  fibers . . . 

2,170,132 

1,243,714 

993,143 

916,506 

645,717 

550,772 

Glue pounds. . 

Honey do 

4,064,231 
0) 

513,775 
736,139 

4,901,764 
16,090,672 

837,679 
2,509,570 

7,283,683 
10,368,342 

1,432,589 
2,422,454 

Packing-house  products: 
Be<f- 

Canncd pounds.. 

Cured  or  pickled  .do 

Fresh do 

Oils — oleo  oil do 

Oleomargarine. .  .do 

Stearin do 

Tallow do 

67,.S36,125 
58,053,667 
197, 177, 101 
67,110,111 
5,651,267 
12,936,357 
15,209,369 

16,946,030 

6,728,359 

26,277,271 

11,065,019 

901,659 

1,798,317 

1,800,909 

97,343,28:i 

54,467,910 

370,032,900 

56,603,388 

6,309,896 
10,360,030 

5,014,964 

30,034,707 

7,702,524 

67;  383, 426 

12,152,787 

1,631,267 

2,181,317 

931,941 

106,489,472 
45,067,861 

332,205,176 
59,092,322 
18,570,200 
11,537,284 
16,210,997 

44,320,197 
9,087,262 
79,227,540 
15,720,944 
5,179,339 
2,309,979 
2,327,706 

Total  beef do 

423,673,997 

65,517,564 

600,132,371 

122,017,969 

591,173,312 

158,172,966 

Bones  and  manufactures 
of 

103,477 

2,816,968 
3,405,227 
1,451,354 

G  rease ,  grease  scraps ,  and 
all  soap  stock— 
Lubricating , 

2,966,815 
2,612,488 
1,060,624 

4,878.115 

Soap  stock 

2,811,338 

Hair 

' 

1,223,628 

** *'* 

Hides  and  skins,  other 
than  furs— 

Calfskins i>ounds.. 

Cattle  hides do 

Horse do 

Other do.... 

1,374,038 

7,365,461 

179,704 

1,052,046 

549,459 

2,041,357 

32,900 

347,115 

8,458,001 

7,023,761 

43,113 

1,619,942 

1,462,456 

1,953,700 

11,832 

661,505 

2,778,393 

10,205,357 

69  597 

1,737,326 

1,597,141 

3,238,151 

14|l40 

729,671 

Total 

9,971,249 

2,970,831 

12,144,817 

4,069,493 

14,790,673 

5,579,106 

Hoofs,  horns,  and  horn 
ti  r)s ,  strii »s .  and  waste . . 

39,804 

8,209,844 

4,320,652 

481,520 

378,294 

338,642 

6,633,640 

5,700,738 

453,232 

409,466 

330,677 

Lard       compounds, 

pound*? 

56,359,493 
*'3,'i95,'676* 
416,213 

31,278,382 
"2,'696^'423' 
329,576 

131,750,503 

32,036,692 

Meat ,  canned ,  n.  e.  s 

15,003,168 

Mutton pounds. . 

Oils,  animal,  n.   e.  s., 
gallons 

2,173,994 
1,422,344 

511,066 
2,023,190 

»■  Not  stated. 
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Table  269. — Agricultural  exports  {domestic)  of  the  United  States  during  the  S  jfun  endaig 

June  .iO,  7.9/.9--Oontinue<l. 


Article  export  e<l. 


ANIMAL  MATTKR— Cont«l. 

Packing- hou^«•  pnidncls — 
Coutiiiued. 
Pork- 
Canned  TMiii  nils . . 

Cured— 

Bacon pounds.. 

Hams  and  shoulders, 

pounds 

Salted    or    piekled, 


Year  ending  June  30— 


i9i: 


VMS 


Quantity. 


5,80fl,126 


^'aluc. 


%i,(A.\im 


667,l.'il,9T2  !ll7,221,fU>8 
286,«V.'iO,,1Sl     49,^74,041 


pounds 46,992,721  !    «>,  941.306 


Total     cured, 
pounds 980,801,274  1 173, 737,01.5 


Quantit}'. 


5,194,468 


Value. 


11,731,835 


815,294,424  |221,473,a')7 
419,571,809  '108,106,862 


33, 221,. 502 


1,268,087,;  95 


Fresh pound.s. . 

Lard do 

Lard,  neutral do. . 


50,  A:V,,  615  8, 875, 889       21 ,  390, 288 

444,7(J9..'>40  77,008,913     392,  .VMi,  :Vi5 

17.  .576, 240  3, 168, 089         4, 2.58,  .529 

Oils— lard  olli/P*'""'*''-!/    2,4(yj.330  \      ooi  tqi    /        086,888 

Oils    »arao"^ion.s.  .\       329.244  J      321,. 2i|         g^'r^ 


Total  pork.. pounds..:!, .501 .948.125  ,2W, 7.57,232    1,692.124323 


Sausa^     and     sausage 
meats- 
Canned  pounds. . 

Other do 

8au.sa{;e  casings,  .do 

All  other 


7,54.5,011 


1919  (prellminiiry). 


Quantity. 


6,278,506 


VaUie. 


S1,W7,386 


1,239,540,973 

667,848,019 

31,604,497 


878,729,046 

204,687,696 

7,444,533 


337,125,830   1,938393,489 


890,841,274 


5,22.5,982 

08,216,856 

1,074,603 


19,544,388 

725,577,888 

17,395,888 


}      126,672  .{       «J|;«g 


443,501,778  ;2,707,403,666 


6,065,267 

210,417,8» 

5,382,710 

}        121,887 


814,839,883 


Total  packing-house 
products 


6,294,950  .  1,316,320  ,      .5,787,108 

9,134,471  2,441,510:      9,239,341 

6, 1 18, 060  '  1 ,  74 1 , 9.59  I      6, 173, 578 

3,960,572    


36.1,973,124 


1,487,874 
3.232,681 
3,014,537 
6,768,007 


60J,.327,984 


8,508,580 

9,721,925 

13,524,098 


8,782,551 
3,882,751 
4,938,202 
9,848»39« 


l,058,86i;Z23 


Poultry  and  game ! ■    1,327,348 

Wool.    {See    Fll)ers,    ani- 
mal.) I 


1,241,144 


3,799,348 


Totalanlmal matter. . ' 514,098,381    |?25,540, 710  ; >1,213A25313 


VEGETABLE  MATTKR. 

Brca^lstutrs.  (Ste  (irain 
and  grain  products.) 

Broom  corn long  tons. . 

Cocoa,  ground  or  proi>are<l, 
and  chocolate 


3,218 


084,682 
3.451,519 

ri.405.S37 
4:^9. 026 


3,972 

40. 7 IS. OSS 
l.flSii.7l2 


1,293,042 
5.898.431 


5.89'J,fi*il  ,    37,224,166 
386.519  j      5,566,809 


Coffee: 
<ireen  or  raw. .  .])oun(ls..     42.lU6.47y 
Koa:-te(I   or    prepared,  I 
pounds I      2.  M7.  .VW 

Total  colTee. pounds..'    45,(Ki.«»s7      r).S44.w.:i  .    4-'.7t>4.s<H»  I    6.2>MJ.lS0j    42,790,975 

Cotton:  I  I  I 

rbiilos 2.:ill 

■l|x 


Sea  Island 


2.:iiii, 


45^.  7L's! 


2.2.lJ)V 


I'oKiui  /uili's •'■>•■*""■  1  ■'•'Mr IV  rj,r  ii-i       4. iW. 5.iin  ....-.,.  ....,(      5.204,50 

Linters  /uHes....  471.7(i4^i  „,  ,,     ^.-(  l;to.n7s|    in  .-^m  u\f\  ^>^' 

^^^^^^ Ipouii'ls..    23r,.',i71.1.5-2j.  -^^^ '-^^     <X<Mi\2. ^r2j\  l"»»J'."i\!    41,96:j,6a 


03.3,  hO/^;      i^ctt5,77oj 

5.2<H,S081 
~     753i 


l,080,ae7 
10,885,400 


7,282,294 
1,198,398 


8,461,808 


1,217,240 

856,684,391 

6.419,772 


Total  cotHiri... do....  3.ass.i»s<).7Ml   .M.i.iCl.il'.m  -J^'JO.Sll.mo  '•iio.(f.5-l.(V.->.5  j2.7:».68:).125  |  888,181,400 

Flavoring  «'x1  met  s  :iii<l  fruii  ■ 

Juices '        .5M,.5.5i)  

Flowers.  (Ill '        1(».'),  lii.")  


Forest  prodiicis: 
Bark,  aiiij  e.\traft  of,  for 
tanning-  - 

Hark long  tons. . 

Bark,  e.xtriuis  of 


1A51 


4y.>J>7 
I    3.1IO.S..573  '. 


VM 


I.OIS. 102 
1.5<>,559 


5.857 

3.sn4.5rt;J 


Total  bark,  etc. 


3.9.5.S.3S0 


3.  MO.  420  i 


949.788 
177,467 


40.  UB 


St996»0H 


^Onc  gallon  equals  7.5  j>ounds. 
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Table  269. — Agricultural  exportfi  (domestic)  of  the   United  States  during  the  S  years 

ending  June  SOj  1919 — Continued. 


Year  ending  June  30— 

Article  exported. 

1917 

1918 

1919  (preliminary). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

VEGETABLE  MATTKR— COn. 

Forest  products— Contd. 
I^cwood  extract 

8155,470 
82,881 

82,339,480 

11,556,023 

Charcoal       

Moss  

99,793 

56,916 

■_ 

Naval  stores- 
Rosin barrels. . 

Tar,    turpentine,  and 

pitch barrels.. 

Turpentine,  spirits  of, 

inulons .»» 

1,638,500 

103,387 

8,841,875 

10,705,972 

561,566 

4,313,670 

1,070,929 

82,030 

5,005,124 

7,878,718 

698, 2U 

3,606,935 

881,777 

48,030 

8,063,578 

11,323,381 

385,143 

6,068,974 

Total  naval  stores. . 

15,581,208 

11,172,864 

17,777,407 

Wood— 

^ckory Mfeet.. 

Oak do — 

Walnut do 

Other do.... 

251 

842 

1,604 

48,537 

13,273 

27,817 

167,350 

784,687 

(«) 

(•) 

(«) 

(>) 

Total do.... 

51,234 

993,127 

(«) 

(«) 

(») 

(«) 

Logs  and  round  timber— 

F& Mfeet.. 

Pine,  yellow do — 

Other  logs- 
Hardwood do — 

Softwood do 

(•) 

(•) 

f           8,281 
6,895 

1,240 
17,564 

124,550 
197,816 

63,600 
818,843 

4,403 
4,620 

3,452 
11,910 

94,536 
129,126 

154,508 
253,685 

(») 

(•) 

33,980 

703,809 

24,385 

631,945 

Lumber- 
Boards,    deals,   and 
pluiks — 

Cypress Mfeet.. 

Fir do — 

Gam do.... 

Oak do.... 

Pine- 
White do.... 

Yellow- 
Pitch    pine,    M 
feet 

8,715 

289,980 

19,389 

54,090 

24,523 

402,704 

3,042 

64,915 
7,369 
23,289 
57,497 
86,392 

286,882 
3,763,049 

545,762 
2,382,739 

957,002 

8,332,957 

66,028 

1,530,664 

324,666 

732,672 

3,150,622 

5,054,797 

22,007 

374,263 

81,027 

67,216 

22,625 

346,117 

5,657 

97,132 
19,199 
20,964 
72,743 
88,669 

1,262,220 
6,6n,124 
1,306,829 
3,874,823 

1,071,112 

9,874,961 

183,367 

2,813,087 
1,179,859 
733,176 
6,758,438 
9,072,061 

14,520 
373,496 

43,803 
100,840 

98,043 

300,004 

19,581 

90,262 
28,103 
42,623 
45,648 
97,539 

877.321 
9, 213;  553 
3,174,438 
6,312,629 

1,276,896 

10,572,254 

703,448 

3,042,160 
1,977,372 
1,499,836 
5,505,682 
8,990,844 

Short-leaf  pine, 

Mfeet..... 

Other    pine,    M 

feet 

Poplar Mfeet.. 

Redwood do 

Spruce do 

Other do 

Total do 

1,041,845 

27,087,740 

1,067,709 

44,307,977 

1,077,973 

52,046,333 

Railroad   ties,  num- 
ber  

3,934,107 
26,242 

2,369,834 
94,456 

3,435,297 
20,606 

2,801,256 
96,142 

2,511,223 

3,278,180 

792,999 

3,301,299 
16, 119 

2,782,831 

Shingles M.. 

85,590 

Shocks- 
Box 

2,029,683 

(») 
2,356,492 

2,680,811 

6,398,719 

534,576 

Cooperage,  number. 
Other do 

(») 
1,079,510 

1,365,027 
393,640 

2,500,281 
527,420 

Total  shooks . 

4,386,175 

6,582,402 

9,614,106 

Staves  and  heading— 
Hea<lini! 



287,174 
3,921,882 

440,525 
3,724,895 

589,314 

Staves....  number.. 

61.469.225 

63,207,351 

62,538,922 

7,856,119 

Total  staves  and 
hea  ing 

4,209,056 

4,165,420 

8.445.433 

Other 

2,923,712 

1,966,737 

3,536,543 

Total  lumber... 

41,070,973 

50.919,934 

76,510,836 

» Not  stated. 


s  Included  in  Logs  and  round  timber. 


*  Included  in  Logs. 
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Table  269. — Agricultural  exports  (domestic)  of  the  United  States  during  the  S  years 

ending  June  30,  1929--Contmiied. 


Article  exported. 


VEGETABLE  MATTEE— COn. 

Forest  products— Contd. 
Timber— 
HeTni — 
Hardwood,  M  feet. . 
Softwood,  M  feet... 
Sawed— 

Pitch  pine... do 

Otiier do 

Total  timber,  M 
feet 


Year  ending  June  30— 


1917 


Quantity. 


} 


All  other,  including 
firewood 


Total  wood. 


Wood  alcohol . .  .gallons. . 
Wood  pulp.... long  tons. . 

Total  forest  products. 

Fruits: 
Fresh  or  dried- 
Apples,  dried,  pounds.. 
Apples,  fresh.  .Darrels. . 
Apricots,  dried 

pounds 

Berries 

I-remons boxes.  .1 

Oranges do ' 

Peaches,    dried 

pounds 

Pears,  fresh 

Prunes pounds . . 

Raisins do 

Other 


7,293 

149,527 
27,546 


184,365 


Value. 


$211,384 

3,368,977 
628,762 


4,209,123 


203,596 


46,476,819 


823,694 
26,019 


645. 439 
2,018,639 


68,918,836 


10,367,791 
1,739,997 

9,841,119 


174,938 
1,850,372 

8,187,588 


1918 


1919  (preliminary). 


Quantity. 


{ 


1,965 
6,461* 

65,233 
33,558 


106,217 


2,538,001 
34.786 


5y,  645. 141 
61,992,514 


Total  fresh  or  dried. 

Prescrs'ed — 

Canned 

Other 


Total  preserved. 
Total  fruits 


Ginsenp pounds. . 

Glucose  and  {:rape  sugar: 

Glucose pounds. . 

Grape  sugar do 

Grain  and  grain  products: 
Grain- 
Barley bushels. . 

Buckwheat do 

Com do 

Oafs do.... 

Rye do 

Wheat do 

Total  grain do 

Grain  products — 
Bran   and    middlings, 
loni:  tons 


797,487 
7,970,236 

1,298,176 
822,977 
625,270 

4,397,067 

605,620 
1,356,259 
4,934,329 
4,409,639 
3,619,266 


2,602,590 
635,409 

5,229,618 


Value. 


996,440 
163,893 

1,948,636 
1,044,576 


3,255,545 


277,593 


64,156,881 


2,070.026 
3,531,304 


87.180,768 


Quantity. 


1,828 
3,193 

62,928 
23,842 


Value. 


1101,832 
79,  Ul 

2,833,247 
797,647 


01,791 


1,339,204 
26,397 


138,063 
1,240,477 

6,862,605 


32,926,f>16 
54, 987, 7i>3 


330,170 
2,813,091 

767,780 

838,813 

728, 791 

4,608,048 

627,841 

978,298 

3,060,691 

4,981,270 

4, 192, 914 


19,313,882 
1,678,748 

20,976,214 


304,351 
1,402,180 

4,834,738 


69,072,436 
84,160,060 


30,84«,32t)  1 1  23.927,707  ,. 


I 


6,138,692 
413, 291 


7.024,466  I, 
1,255,191  j. 


6,551,983  8,279,657 


I  37,398,309  1 32,207,»>4  j 


198,480  !  1,380,203  j    259,802 


170,025,606   5,960,586 
44,947,709  I  l,3<i8,145 


10,381,077  I  19,027,082 
260,102    350.00(i 


04,  ?20,  W2 
88,^1,401 
13,260.015 


72, 497, 204 
55,0;M,981 
21,599,631 


149,8:11,427  ;2l«.  179,  "05 


333,397,8«V1  460,680.209 


80, 970, 744 
16,887,557 


20,285.378 
5,567 
40,997,827 
105, 837, 30  J 
11,990,123 
34,118,853 


1,717,648 

4,949,159 
1.045,512 


281,943 

118,835,491 
17,394,882 


T 


41,650,886 
10.347 
75,305,692 
86,125,093 
23,902,S48 
80,802,542 


210.2;j5,()57  ,:i07,707,408 


20,457,781 
119,618 
16,687,638 
90,360,974 
27,540,188 
178,582,673 


339,748,670 


propara- 


7.428  270,650 


6,f<Xi 


286, 545 


Brea'lstutr 

lions — 
Bread   and    biscuit, 

pounds 11,766,580;    1,115,405 

Other I    7, 721, 856 

Total      breadstuff 


14,017,301 


preparations [ 8, 837, 201 


1,973,388 
10,454,399 


6.213 


8,602,953 


12,427.787  ! 


3,511,677 


220,007 


80,874,366 


1,299,840 
2,193,1» 


107,062,372 


2,954,090 
12,064,302 

8,775,218 
1,029,436 
1404,446 
e;  347,364 

862,080 
1.106,181 
7^9«8,3«1 
8^068,001 
$066,283 


50,459,482 


14,505,708 
4,069,002 


18^884,706 


89,144,187 


2,057,282 

8,588,897 
875; 355 


37,887,047 
183^831 
28,905,819 
791^868 
58|8S^8S9 
424,543,010 


612,265,791 


311,701 


5,230,215 


8,780,617 
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Table   269. — Agricultural  exports  (domestic)  of  the    United  Stales  during  the  S  years 

ending  June  SO,  1919 — Continued. 


Year  ending  June  30— 

Article  exported. 

1917 

1918 

1919  (preliminary). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

YEOETABLE  MATTER— COn. 

Grain  and  grain  products — 
Continued. 
Grain  products— Contd. 
Distillers'  and  brewers' 
grains      and      malt 

sprouts long  tons.. 

Malt bushels.. 

1,505 
4,331,297 

$47,809 
5,881,287 

675 
2,674,845 

$26,512 
4,842,203 

1,122 
3,993,067 

$73,406 
6,587,017 

Meal  and  flouft*— 
Barley  flour. barrels.. 

Com  meal do 

Oatmeal pounds.. 

Rye  flour. . . .  oarrels. . 
Wheat  flour... do 

(») 

508,113 

110,903,344 

73,914 

11,942,778 

(») 

2,757,324 

4,491,154 

525,347 

93,198,474 

(») 

2,018,859 

346,559,435 

866,049 

21,879,951 

20,358,644 

17,566,846 

9,298,496 

244,-861, 140 

584,800 

1,583,327 

227,687,679 

1,488,077 

24,190,092 

6, 142, 157 

14,722,336 

13,217,974 

15,218,913 

268,062,907 

Total     meal    and 
flour 

100,972,299 

292,085,126 

317.364.287 

Mill  feed long  tons. . 

All  other 

46,112 

1,693,752 
1,133,583 

12,617 

601,196 
5,840,769 

6,902 

362,882 
2,396,407 

Total  grain  products 

118,845,641 

316, 110, 138 

333,866,367 

Total  grain  and  grain 
products 

585,534,850 

623,907,546 

946. 131. 149 

Hay long  tons. . 

Hops pounds. . 

85,529 
4,824,876 

1,685,836 
773,926 

30,145 
3,494,579 

907,401 
993,773 

29,013 
7,466,952 

864,922 
2,333,850 

Lard    compounds.     {See 
Meat  and  meat  products.) 
Liquors,  alcoholic: 
Distilled  spirits- 
Alcohol,  including  co- 
logne  spirits,    proof 
gallons 

51,941,634 
1,394,796 

16,027,887 
1,629,113 

8,351,142 
461,571 

• 

4,619,878 
473,016 

11,884,383 
92,609 

6,145,115 
131,817 

Rum proof  gallons. . 

Whiskv 

Bourbon do 

Rye do 

59,611 
139,619 

73,942 
249,572 

65,955 
89,925 

150,208 
229,016 

58,451 
81,543 

190,460 
344,281 

Total  whisky... do... 

109,230 

323,514 

155,880 

379,224 

139,994 

534,741 

Other do.... 

515,113 

627, 575 

110,646 

246,522 

149,603 

581,967 

Total  distilled  spirits, 
proof  gallons 

54,050,773 

18,508,069 

9,079,23^ 

5,718,640 

12,266,589 

7,393,640 

Malt  liquors- 
Bottled,  .dozen  quarts. . 
Unbottled gallons.. 

966,146 
249,237 

1,379,921 
62,104 

1,012,698 
187,834 

1,680,745 
48,654 

1,235,765 
70,796 

2,541,771 
31,581 

Total  malt  liquors. . . . 

1,442,025 

1,729,399 

2,573,362 

Wines gallons . . 

2,245,013 

933,133 

2,765,344 

1.388.639 

3,447,862 

2,944,976 

Total    alcoholic    liq- 
uors  

20,883,227 

8,836,678 

12,911,968 

Malt.    (5^^  Grain  and  grain 

products.) 
Malt  liquors.  {See  Liquors, 

alcoholic. ) 
Malt  sprouts.     {See  Grain 

and  grain  products.) 
Nursery  .stock 

220,341 

260,763 

333,350 

Nuts: 

Peanuts. pounds. . 

Other 

22,413,297 

1,336,638 
403,870 

12,488,209 

1,517,831 
745,483 

13,696,660 

1,475,195 
673,431 

Total  nuts 

1,740,508 

2,263,314 

2,148,626 

1  Not  stated. 
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Table   269. — Agricultural  exjwrts  (dotneMic)  of  tlie  United  States  during  Jte  S  yean 

ending  June  30,  1910 — Continued. 


Article  exported. 


Year  ending  June  30— 


1917 


1918 


(quantity. 


I 


15,767,612 


VEGETAliLE  MATTER— COH. 

Oil  ciike  and  oil-cake  meal: 

Corn pounds. .' 

Cottonsceti — 

Cake do ...  J  SM,  862, 376 

Meal do ....  I  285, 297, 316 

Flaxseed  or  linseed—        j 

M?ai:::::::::::::do::::lH^.394 

other do....|    21,658,676 

Total do... 

Oils,  vegetable: 
Fixed  or  expressed— 

Com pounds. , 

Ck)ttonseed do 

Unseed gallons., 

Other 


1,724,460,373 


8.779,760 

158,911,767 

1,201,664 


Total  ftxed   or   ex- 
pressed  


Volatile,  or  essential- 
Peppermint,  .pounds. . 
Other 


Total  volatile,  or  es- 
sential  


100,082 


Total  vegetable  oils. 


Rice,  rice  meal,  etc.: 

Rico pounds . . 

Rice    bran,    meal,   and 

polish pounds.. 

Rice  hulls 


181,371,560 
750 


Total. 


Roots,  herbs,  and  barks, 
n.  e.  s , 


Seeds: 

Cotton  seed pounds. . 

Flaxseed,     or     linseed, 
bushels 

Grass  and  clover  seed : 

Clover poimds. . 

Timothy do 

Other do....! 

Total  grass  and  clo- 
ver seed ..  .pounds . . 


1,001,369 
1.017 


Vahie. 


$289,647 

16,069,920 
6,221,091 

10,262,610 
398,681 


31,221,749 


998,105 

19,878,326 

1,117,896 

3,004,283 


24,998,608 


Quantity. 


467,684 

11,046,263 
33,635,530 

/126,184,029 

\  25,216,948 

4,866,602 


201,408,956 


1,881.114 

100,779,981 

1,187,850 


Value. 


$10,246 

213,642 
770,192 

3,210,734 
«84,6M 
104,866 


4,994,193 


806,219 

18,309,864 

1,632,307 

3,961,650 


24,100.039 


1919  (preliminary). 


Quantity. 


562,800 

179, 148;  966 
132,477,160 

161,068,887 
41,699,996 
60,444,481 


675,421,150 


1,006,414 

178^700,883 

1,090,804 


218,627 
1,062,809 


1,281,526 


76,247 


233.899 
857,044 


1,090,943 


26,280,134    25,190,982 


9,329.877 

14 
ROl 


196,363,268 


14,174,513 


66,548 


193,128,025 


9..330,695    14,174,513 


852.256 


784,514 


35,434 
3.671 


All  other  seeds. 
Total  soe<ls . 


5,88fi  R(I3 

15,139.913 

5.6fif),047 


2.'),fi{»2.H.13 


1,092,515 
937,820 
701,101 


1,565,052 
21,481 


57,603 
98,165 


1,608,706 
15,674, 


9,439,314 
8,520,173 
3,563,556 


2,423,776 
748, 164 
594,  a^s 


7,770,682 

11,673,220 

3,464,084 


2,731.436 


Spices I 

Spirits,    distilltfl.        {See 

Liquors,  alcoholic.) 
Stirch: 

oXr;.::;:::::;?:To'^::}'^'-".^«.«22 

Stearin,  vegetable. . .  .do 1 ,  321 .  773 

Straw lonRtons.-i  1.0<i7 

Sufrar,  mol}i.sso.<!,and  sirup: 

Molasses pa  lions..  I      2,Wi9,091 

Sirup do '     10, 327,  HYi 

Sugar,  refined . .pounds . . il ,24S,«J0«,2S6 


ToUil  suKar,  molasses,  : 
and  sirup 


21.523.043 
~\'m,\m\7.~. I    1,7^,312 

'T,m,im\ .77    5, (m, m  i 


3,765,903  :    22,907,846 


2«7,484  \. 


4  721   Ml  7  38,659,323 
4,/^1,,hM  <  35^223,390 

179,092         1,226,127 
12,948  ' 


507, 712 


2,220,377 

2,282,015 

248,585 


105,726,070 

88,061,260 

782,467 


442,967 

4,090,  l.W 

77,093,6>W 


fil.n2ft,.S02  J 


3,811,341 

7,689,938 

576,483,050 


847,692 

4,823,912 

38,761,686 


44,433,290 


6,123,766 

10,842,882 

1,115,866,634 


Value. 


$16,188 

6^286.428 
8,628,074 

4,768,170 
1,164,434 
1820,674 


16,068^978 


237,787 
30,880,545 

1,806^  an 

18y  406,001 


«7,840,664 


828,070 
1,216,870 


1,641,  MO 


68^801,601 


16,285^7» 


16.235,719 


1,188,886 

66,fl87 
110,148 

2,888,202 
04r,8>l 


4,880,188 
3,600,706 


6,888,480 

3,187,618 

168,488 


1,877,080 

<ii?;8ao 


88,086»9BI 
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Table  269. — Agricultural  exports  {dcmestic)  of  the  United  States  dvring  the  S  years  ending 

June  SO,  19/^— Continued. 


Year  ending  June  30— 

Article  exjwrted. 

1917 

1918 

1919  (preliminary). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

VEGETABLE  MATTEB— COD. 

Tobacco: 

Leaf pounds. . 

Stems   and    trimniings, 
pown^?*  T -- - 

406,431,021 
5,167,839 

$69,788,154 
166,153 

288,781,511 
389,175 

160,674,731 
24,964 

625,304,513 
4,215.070 

$189,896,797 
395,889 

Total pounds.. 

411,598,860 

50,954,307 

289,170,686 

09,699,695 

629,519,583 

190,292,686 

Vaeetables: 
Iresh  or  dried- 
Beans bushels.. 

Onions do.... 

Peas do — 

Potatoes do — 

12,164,943 
409,301 

2,489,001 

110,427,742 
749,950 

3,514,879 

1,617,458 
534,192 
266,824 

3,453,807 

9,096,559 

788,584 

1,436,816 

4,946,467 

4,484,220 
842,225 
498,405 

3,688,840 

25,175,154 
1,767,180 
2,811,818 
6,094,663 

Total  fresh  or  dried, 

bushe|<| .  .  . , , 

5,063,245 

14,602,080 

6,771,781 

16  268  426 

O  fA%  AQO 

85,838,815 

Prepared  or  preserved— 
Oanned— 
Com 

4,765,136 

f      479,370 

1,189,129 

963;354 

4,560,820 

229,887 
1,518,646 

Soups 

Tomatoes 

Other 

••      ••«•••• 

1,146,999 
10.613,030 

Total  canned 

4,765,136 

7,192,673 

13.508.562 

Pickles  and  sauces 

821,151 
2,012,343 

1,084,330 
2,429,272 

1,209,783 

Other 

2,896,634 

Total    prepared    or 
preserved 

7,598,630 

10,706,275 

17,674,979 

Total  vegetables 

22,290,710 

26,974,701 

53,513,794 

Vinegar,  gaUons. 

284,817 

47,996 
1,021,651 

292,413 

73,451 
918, S42 

286,903 

• 

90,261 

Wines.    XSee     Liquors, 

alcoholic.) 
Yeast 

1,116,690 

Total  vegetable  mat- 
ter, including  forest 
products 

1,522,472,743 

1,642,105,828 

• 

2,476,806,227 

Total  vegetable  mat- 
ter, excludinfT  forest 
l^oducts 

1,453,553,907 

1,554,925,060 

2,369,843,855 

Total  agricultural  ex- 
ports, includi  ng  for- 
est Droducts 

2,037,171,124 

2,368,646,538 

• 
3,690,222,040 

Total  a?ricultural  ex- 
ports, excluding 
forest  Droducts  . 

1,968,252,288 

2.280.465.770 

3,583,109,668 



1 

1  Including  peas. 


s  Included  in  beans. 
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Table  270. — Foreign  trade  of  the  United  States  in  agricultural  products,  185t-1919. 
[Compiled  from  reports  of  Foreign  Commerce  and  Navigation  of  the  United  States.    All  vahus  are  gold.] 


Year  ending  June  30— 


Average: 

1852-1856. 
1857-1861. 
1862-1866. 
1867-1871. 
1872-1876. 
1877-1881. 

1882-1886. 
1887-1891. 
1882-1896. 
1897-1901. 
1902-1906. 
1907-1911. 


1901 

1902. 

1903. 

1904. 

1905. 

1906. 
1907. 
1908. 
1909. 
1910. 

1911. 
1912. 
1913. 
1914. 
1915. 


1916 

1917 

1918 

1919  (prpliroinary). 


Agricultural  exports.' 


Domestic. 


Total. 


$164,895,146 
215,708,845 
148,865,540 
250,713,068 
396,666,397 
591,350,518 

557,472,922 
573,286,616 
638,748,318 
827,566,147 
879,541,247 
975,398.554 


951,628,331 
857,113,533 
878,480.557 
859, 160, 264 
826,904,777 


Percent- 
age of  all 
exports. 


80.9 
81.1 
76.7 
76.9 
78.5 
80.4 

76.3 
74.7 
73.0 
65.9 
69.6 
53.9 


65.2 
63.2 
63.1 
69.6 
55.4 


976,047,104 

1,054,405,416 

1,017,396,404 

9a3,238,122 

871,158,425 

66.8 
56.9 
55.5 
55.1 
50.9 

1,030,794,402 
1,050,627,131 
1,123.651,985 
1,113,973,635 
1,475,937,607 

51.2 
48.4 
46.3 
47.8 
64.3 

1,518,071,450 
1,908,253.288 
2,280,465,770 
3,583,169,668 

35.5 
31.6 
38.5 
60.7 

Foreign. 


$8,059,876 
10,173,833 
9,287.669 
8,538.101 
8,853,247 
8,631,780 

9,340,463 

6,982,328 

8,446,491 

10,961,639 

11,922,292 

12,126,228 


11,293,046 
10,308,306 
13,505.343 
12,625,036 
12,316,525 

10,856,259 
11,613,519 
10, 298, 514 
9,584,934 
14,469,627 

14,664,548 
12,107,656 
15,029.444 
17,729,462 
34,420,077 

42,0S7,535 

37,640.245 

39, 552, 557 

103,558,126 


Agricultaral  imports.^ 


Total. 


$77,847,163 
121,018,143 
122,221,647 
179,774,000 
263,165,673 
266,383,702 

311,707,664 
366,950,109 
398,332,048 
375,649,607 
487,881,038 
634,670,734 


391,931,061 
413,744,657 
456,199,325 
461,434,851 
553,851,214 

554,175,242 
626,836,808 
539,690.121 
638.612,692 
687,509,116 

680,204,932 
783,457,471 
815.300,510 
924,247,116 
910,786,289 

1,189,704,830 
1,404,972,108 
1,618,873,978 
1,782,436,788 


Percent-, 
age  of  all 
imports. 


29.1 
38.2 
43.0 
42.3 
46.5 
60.4 

46.8 
43.8 
61.6 
60.2 
45.3 
45.2 


47.6 
45.8 
44.6 
46.6 
40.6 

46.2 
43.7 
46.2 
48.7 
44.2 

44.6 
47.4 
46.0 
48.8 
64.4 

64.1 
62.8 
65.0 
67.6 


Szeessof 
agricultiiral 
exports  (+). 


+104^864,  as 

+  79,477^160 
+14^»4,071 

+256,105,821 
-1-218,  U^Stf 

+248^  an,  m 
+4n^9^«i 

+352,051,018 


+570,000,325 
+458,677^382 

+4ii(786;6n 

+410,350,480 
+28^370,00 

+43^  738;  121 
+^182,127 
+488,004,707 
+274,210,354 
+108;lli;037 

+365^251,018 
+270,2n,81f 
+3^380,010 
+207,486,481 
+500,571,896 

+370,454,150 

+600,021,486 

+701,144,840 

+1,00^203;  006 


1  Not  inoluding  forest  products. 
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o/  farm  and  forttt  produeU  txpt 
SlaUt,  1917-1919— Coatinuod. 


Import.. 

Year  ending  June  SO- 

1BI7          :          1918 

WlBtprel.) 

im 

ins 

inB(pnU 

Forest  Tro ducts— Con 

Wood: 
Caliinel.imsavred 

1 

IS 

3,<W*,045 

1 

*;i«;m» 

ill 

Tlmbfrandloei'.'!.'.'!!: 

Rattan  and  roeds 

^  Wood  pulp 

"'i',ita'.^'\"3,9!0;xi 

"i:Si;ia  l;M7;«i 

Total  forest  products. 

S8,9i8,S3e  1   s7,i!«,;m 

107,062,372 

32J,BW,«0 

m,ixa.tu 

3M,tS<,M 

Total  farm  and  roTBt 

lfi37A72,l3*   2^7.fltB,S38 

3,<m;i23fim 

1,727,871,1138 

ifiBifm,m 

tflei;a>,» 

Table  272. — Export*  of  uUcted  domettic  agricultiaai  product*,  18St~1919. 

(Compiled  from  repoita  ol  Foreign  Commerce  sjiil  Navigation  ol  tba  Dulled  Btatea.  mura  tmatm  an 
bcnng,  elllwr  time  mre  no  eiPOTtg  or  tbey  were  not  separately  absdfled  fcr  pnfaAoatliM.  "Ba^ 
sallM  or  pickled,'' and  •■  Fork,  salted  or  picUed,'!  boinla,  lHfil-1886,  weta  ledtKad  to  pontda  at  thaitta 
of  mpaiindi  pa  bonel,  aod  Uerca,  ISK-lSU,  at  the  rale  of  SOO  pounds  ps  time:  oottonaaad  oU,  IflUL 
poDniurediiced  to  gallons  attlia  rate  otT.S  pounds  mrnlloii.  It  Is  assumed  tiial  1  btirial  irianimM 
u  the  product  ol  1  buihelsofooni,  andl  hairel  of  wlnat  flour  the  product  olBbuiheli  of  wheat  nrioc  to 
ISSOandHbushelsorwheatla  tSMandsobaequaitly.) 


■  lorludn  cannvd,  c;iir«l,  and  Irp^h  hpcl,  nliv  oil,  o1< 
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E  272. — Export)  of  »tUcted  domeitieagriciiUttralprodacU,  1852-1919 — Coutiiiued. 


uncling  I  I.>Brd  gdp^ 


Primes.       Tobaeeo. 


im-ini^ii  'T!.',-!wC.2ai 




§7 

ISO 

aw.aos 

(M 

l.SBU 

3J7,1M 

h,  salud,  or  pIcklH  pork,  l&rd,  neutral  lord,  lard  oil,  baenn,  and  bams. 
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Tadlb  272 — Exports  o/ieleeted  domeilie  agricultural  producli,  185t~1919 — Continued. 


(CompltHl  (r 


T  Kin,^21?:- -Imports  of  selected  agriindtural-prodwtS,SSSt-1919. 


incliKles, 


P^kS 


II1U1IIUB3,  Eiruiriu  uni,  only  ^'Silk,  inw  nr  as  Te«1iid  trom  tlie  coooon; "  In  1881  and  1883  ua  iDOtatM  tfaii 
Itvm  and ''allk  mute:"  BRi?r  1883.  both  these  Items  anil  "Sillccocogns."    From  "Cooca iDil  AoetWe" 

""    " —  ■"  ■"    ind  1K72  to  IRSl,  smiU  nu'uitltlM  trf  ehooolate,  the  oKra^i  TBtim.  ■»  .hMi 

"Juto  and  Into  butln''  includes  In  18S8  and  IfUB  u 
'~  ""'       '  nn  unknownnnantlWoCIIuinp,"   C 
Boat "  In  I5»-1M7.  _  Dllv-  -"  '—  —'■ 


nj  given  oiJy  jn  -n 

bEilKTBSS,  cnlr,  etc., 

'Ilidi^anilskliu  other  th 


d  18KA-19II5  nil  olive  oil.    Sl'i.il  grasa  includes  In  1881-1890  "Other  \-i>gelabte 


eludes  in  lr«S-lJ8S  all  SI 


^rsf-"' 

\ 

Choesc.          Silk. 

AimoDda. 

wine  Iocs.   |  ™iS^ 

OaOM. 

fKU, 

Pound'- 

/Muni.. 

3,mj«7 
2;482;™a 

PmniK. 

PONT.,rf. 

V,  857^364 
b;316> 

11,588,173 
18,323,049 

III 

»S 

!;f| 

iijuaiaoo 

!!;S;g 

■,ffi:S 

E:|S!-! 

i 

SS;S 

lii 
III 

23,457,223 

R3,2KI,8IN> 

in:7MS«9 
ia2,eio,4Bi 

S;S;a 

ii»;aa;wo 

249,135,718 

286;W9;3W 
2>>3,U23,Z32 

i|ia;;||| 

muT-lUII..    37.6(0,812 

8,M6,3M 

901 

son 

VXl'.'.'.'.'.'.'.'.'. 

IS 

lis 

27,2s«,se« 

28,fiye,78i 

24|  671,730 
26,281,831 

w'oS'S 

1 
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TA.BLB  273,— Jmpori*  of  tfUcUd  agricallvral  producU.  1852-1919 — Contmued. 


I>i  -•',■ 


?'- 


Yearhooi  of  the  Department  ofAgrie^tun,  1619, 

173. — i'mporU  of  seUclci  agriniilural  produelt,  18St-1919 — Contilllled. 
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Tabi,b  274.— Foreign  trodt  of  tit*  United  Stala  in  foreil  produeU,  185t-1919. 
(Compilsd  from  repofls  ol  Foreign  Commerce  and  NaTlcatlon  of  the  United  Statos.    All  vahiea  sre  gold.) 


Table  27a.~ExporU  0/ adccted  domestic  forest  products,  1852-1919. 

tCompiicd  trom  reports  of  Forelga  Commerce  and  NavlgalioD  ot  tbe  United  States.    Wlieie  figures  ai 

lucid  nil:,  oitncr  there  wore  no  exports  or  tbe;  wore  not  separately  clasaLQecL  (Or  publlcut^oiuj 
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Table  276.— Imiporto  of  selected  foreU  producU,  lS5t-1919. 


Camphor, 
crude. 

India 
rubber. 

Rubber 
gums,  total. 

liumber. 

■ 

SImOmi. 

Year  ending 
June  30— 

Boards, 

deals, 

planks, 

and  other 

sawed. 

Shingles. 

Wood 

Average: 
1852-1856 

Pound$. 
213,720 
360,622 
386,731 

Poundf. 

Pounds, 

Mfeet, 

Jf. 

PonmiU, 

LomglwL 

1857-1861 

1862-1866 

634,278 

1867-1871 

» 7,389,980 
12,631,388 
15,610,634 

34,480,997 
33,226,520 
39,671,553 
52,974,744 
76,908,633 
121,504,098 

1872-1876 

564,642 
417,907 

577,728 
646,745 
661,495 
566,394 
727,205 
899,659 

88,197 
55,394 

87,760 
184,050 

1877-1881 

1,616,014 

1,968,608 
2,273,883 
1,491,902 
1,868,018 
2, 139, 183 
2,939,167 

1882-1886 

1887-1891 

1892-1896. 

""38*359*547* 
47,469,136 
57,903,641 
80,129,567 

6,086,421 

6,848,339 

8,839,232 

11,613,967 

19,046,090 

87,SU 

42,771 

46,07 

120,  TM 

819,007 

1897-1901 

1902-1906 

1907-1911 

772,340 

866,565 

1901 

2, 176, 784 
1,831,068 
2,472,440 
2,819,673 
1,904,002 

1,668,744 
3,138,070 
2,814,299 
1,990.499 
3,006,648 
3,728,319 

2,154,646 
3,709,264 
3,470,908 
3,729,207 
4,674,430 
6,884,960 
3,638,384 

2,622,792 

66,275,529 
50,413,481 
66,010,671 
69,016,661 
67,234,266 

157,844,346 
176,963,838 
162,233,160 
188,369,896 
1101,044,681 
72,046,260 

110,210,173 
113,3^,369 
131.996,742 
172,0f«,428 
287,775,657 
333,373,711 
389,699,015 

402,471,531 

64,927,176 
67,790,069 
69,311,678 
74,327,584 
87,004,384 

81,109,451 
106,747,589 

85,809,625 
114,698,768 
154,620,629 
145,743,880 

175,965,538 
170,747,339 
161,777,250 
196,121,979 
304,182,814 
364,913,711 
414,983,610 

422,216,004 

490,82(1 
665,603 
720,937 
589,232 
710,538 

949,717 
934,195 
791,288 
846,024 
1,054,416 
872,374 

905,275 
1,090,628 
928,873 
939,322 
1,218,068 
1,175,319 
1,282,701 

980,010 

555,853 
707,614 
724,131 
770,373 
758,725 

900,856 
881,003 
988,081 
1,068,363 
702,798 
642,582 

514,657 
560,297 
896,038 
1,487,116 
1,769,333 
1,924,139 
1,878,465 

1,757,170 

0,608,746 

9,064,780 

11,600,726 

10,883,413 

10,700,817 

15,780,000 
17,785,960 
13,361,932 
19,185,137 
29,402,182 
.15,494,940 

18,746,771 
21,912,016 
16,719,756 
24,153,863 
25,817,509 
32,539,522 
22,913,266 

14,268,653 

4^757 
67,411 

1902 

1903 

116^881 

1904 

1905 

VSi.W 

1906 

21^  Ui 
287.511 

1907 

1908 

1909 

274^217 
ST^SB 

477,506 
60%9II 

ARTlflSI 

1910 

1911 

1912 

1913 

lflPi4 

1916 

1916 

%oS 

669,475 
166,061 

1917 

1918 

1919  (prelimi- 
nary) 

1  Includes  "Outta-percha''  onlj,  for  1867. 
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Table  277. — Principal  farm  producU  imporUdfrom  specified  countries  into  the  United 

States,  1917-1919. 


Countiy  of  origixi  and  article. 


Brazil: 

Cocoa  (crude) . . .  .pounds. . 

Coffee do 

British  West  Indies: 

Bananas bunches. . 

Cocoa pounds.. 

Canada:  Tea do 

China:  Tea do 

Colombia:  Coffee do 

Cuba: 

Bananas bunches. . 

Su^ar  (raw) pounds. . 

Dommlcan  Republic:  Cocoa, 

pounds. , 

Ecuador:  Cocoa do.... 

France: 

Cheese do 

Olive  oil  (salad) . .  gallons. . 
Italy: 

Cheese pounds. . 

Macaroni do 

Olive  oil  (salad) . .  gallons. . 

Japan:  Tea pounds.. 

Mexico:  Coffee do 

Netherlands: 

Cheese ' do 

Coffee do 

Philippine  Islands:  Sugar, 

pounds. . 

Portugal:  Cocoa do 

Spain: 

Olive  oil  (salad) .  .gallons. . 

Goat  skins pounds. . 

Switzerland:  Cheese.. do 

United  Kingdom: 

Cocoa do 

Tea do 


Year  ending  June  30— 


1917 


Quantity. 


51,461,fi24 
907,197,562 

2,191,510 
60,139,918 

3,160,459 

19,810,428 

150,591,659 

2,184,110 
4,669,097,398 

61,443,869 
67,227,698 

1,937,341 
726,771 

8,482,280 

2,431,910 

2,882,535 

52,418,963 

54,908,223 

249,371 
150,000 

267,891,954 
16,551,624 

3,776,581 
1,869,360 
1,640,656 

11,650,811 
13,857,731 


Value. 


,064 
395 


$4,950, 
86,701, 

677,129 

7,323,006 

1,064,134 

3,109,912 

17,971,874 

837,251 
204,521,160 

7,202,747 
8,178,778 

754,012 
1,211,731 

2,545,286 
191,845 
4,770,315 
8,825,089 
6,382,845 

68,645 
18,090 

8,382,562 
2,148,191 

4,350,747 

1,621,021 

341,M3 

1,460,314 
3,3e»,fi07 


1918 


Quantity. 


91,351,529 
743,958,456 

2,064,274 
51,438,970 

1,914,169 

21,062,866 

112,159,390 

1,151,165 
4,560,749,643 

39,851,184 
76,786,657 

1,026,117 
227,617 

16,044 

484 

200,403 

52,996,471 

31,118,513 


173,600,941 
134,904 

2,091,400 
806,152 


1,088,142 
487,063 


Value. 


18,383,383 
60,890,926 

727,747 

6,295,562 
IU7  no 


482,046 
219,461,319 

3,660,091 
7,975,868 

528,926 
576,602 

7,883 

40 

467,692 

9,511,283 

3,336,131 


7,913,247 
20,912 

2,783,601 
845,714 


113,304 
248,078 


1919 


Quantity. 


52,038,036 
571,921,573 


1,267,440 
5,488,711,032 

39,406,460 
57,123,389 

452,452 
60,533 

57 


628 
57,600,251 
21,963,490 


210,950,670 


4,208,827 
884,480 


605,062 
13,738 


Value. 


$5,182,614 
76,425,701 

3,715,014 

851,244 

2,475,221 

18,644,355 

606,253 
200,732,477 

5,014,098 
6,362,240 

394,337 
214,650 

23 


920 

13,420,067 

3,417,612 


9,359,192 


7,735,703 
1,090,668 


84,703 
4,754 
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o  the  United  Statet,  1917-1919. 


article. 

Year  flnOing  June  30- 

,.,; 

1918                  1                 1919 

QuttiHitv. 

Valu.. 

Qu^«.y, 

va... 

Qmmlitj-. 

Value. 

-.pounds. 

1,987,035 
i;ifl2,MI5;056 

*M,S0O 

839,677 
3;S83;05a 

i,i»8,oao 
i;M6,9iie;707" 

M9,tM 

1275,733 
8,39131)7 
M,  108,510 

l,ia),330 

1,213; 382 
tl,  310, 841 
7,913.675 

5,623,145 

i,2is,sw;7M' 

367,360 
373,879 

tapetrull 

?S-^ 

&&.,„,: 

.  .Kallons. 

977,377.988 
7;958;«fl 

H 495,762 
672,937, 33* 
13,-124,315 

703,286,033 
I2;480;3I6 

iXiii,re.;i. :-.<io... 

;,  159,700 

Yearhook  <rfthe  Department  of  AgrieuUvre,  1919. 

I  UniuiB 


•  For  "  Oleo  oil "  the  average  ia 


Tmporta  and  ExporU  of  AgricvUaral  Products. 

urincipal  fampndueU  er; 
/97fl-I979— Continued. 


i 

■ 

I      5 


1" 


I  percent.  '  Fi3r"Lard,nentr»I,"  ttie»TerajelsIt«-4  7eMs,  i91I-lSH. 
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Tahi.b  281. — Dtitia<Uioii  oj  principal  f/inn  pradiirts  exporUdfrom  the   UniUd  SlaU», 


Art  irie,  and  cmint  ry 


Aunlni-tliinEarT 

i^iioi. ...:..: 

Oarmany 

rtalj- 

^^V^'.'.'.'.'.'.'.'.'.'.'.'. 

NcUwrlancli 

Riusin.  Eiirofwia 

ImilcnKitlRdinnV.^!! 
Other  countrlM 

Total 

FniJIs: 
Appin,  (Irled^ 

Osnnany 

N«(tiiirlatids 

Othercoiintries.... 

Anples.  (resh— 
t»n3ila 

UnitfilKiiiedoiTiV.! 
Other  countries 


Anrlcois.  <lri»d- 

Hsteiiim 

CanadB 


nilp4  Kinttdom... 
thercountrtB!.... 


BatKliim . 
Germany... 


Netlierlards 

United  Kinj-dom... 


OnKcil  Kingdom.... 
Other  countries 


Per  cent  ol  total. 


Total 

I  Lesa  than  0.05  of  i  per  ce 
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GliirweandgTa 

United  Rin»:<l 
Other  coimlii 

Total 

Grain  and  grai 


Cuba 

Ileomart . . 

Men™. .  -'.', 
NethDTlan'I? 
Vnlied  Kin] 


Total... 


Italy -Pi 

Mexl™ S 

NMtHilands 
United  KlBj 
■>Uwr  count 

Total im 

British  Wte  1 

Finland!!!! 

Haiti...  ^.V! 

Hongkong..  WS 

lIShCTl'aid; 
Norway. . . . 

PhiUppLno  I  N 

rmteii  Kin, 
Olber  coiwl 
Total H 

Bops: 
British  Ocean  ti  K 

United  Kincil 
Other  eountri. 

Total 

1  Less  ttuin  0.06  of  1  per  ooDt. 
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Table  2 


H 


■  LmI  oQlj  lor  ISIS. 


hnports  and  Exports  of  Agriculiural  ProdtiOs. 


i 


Dt  separsMIjr  sUMd. 


Yearbook  of  the  Department  of  AgricuUufe,  1919. 


'  Not  Mpaiately  stuUd. 
2.— Origin   of  principal  farm  products   imporUd  into    the    TJmUd   i 
1910-1919. 
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7  the     United   Slalct, 


I  Les9  than  0.Q5  ot  1  percent. 


Yearbook  of  the  Deparhnent  of  AgnaAturt,  i9J$,_ 


Imports  owi  Exports  of  Agricultural  Products. 


1910-1919— Coutiaued. 


i 
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Table   282. — Origin   of  principal  farm   products  imported  into  the    United  StaUSj 

1910-1919— Continued. 


Quaotity. 


Per  cent  of  totil. 


Article  and  country  of 
origin. 


Year  ending  Juno  30— 


Average 
1910-1914. 


TEQETABLE    MATTER — 

continued. 

Nuts: 

Walnuts—  Pounds. 

Austria-Hungary. ...  842, 698 

China 2,155,291 

France 21,028,019 

Italy 5,754,825 

Turkey  ( Asiatic) ....  1, 249, 497 

Other  countries ...  2, 638. 219 


1917 


Pounds. 


1918 


Pounds. 


1919 
(prel.) 


Aver- 

aire 

1910- 

1914. 


1917 


Pounds, 


7,612,023 

18,302,907 

7,822,612 


2,084,108 
9,099,952 
6,260,317 


3,220,646 

2,480,527 

422,234 


•    2.5 

6.4 

62.5 

17.1 

3.7 

10.0 
47.3 
20.2 


4,9vS7,820  I      5,844,793!      4,813,223  1    7.8  {  12.9 


Total 33, 666, 549      38, 725, 362  I    23, 289, 170  \    10, 936, 630  jlOO.  0  ]l00. 0 


Oils,  vegetable: 

Olive,  edible—  QaXlons. 

France '  864,796 

Italy 3,293,220 

Spain 292,434 

Other  countries 426, 173 


Oallons. 

726,771 

2,882,535 

■  3,776,581 

147,262 


I 


OaUons. 

227,617 

200,403 

2,091,400 

18,092 


OaUons. 

60,533 

628 

4,203.827 

18,148 


17.7 

67.5 

6.0 

8.8 


9.6 
38.3 
50.1 

2.0 


Total 4,876,623'      7,533.149  I      2,537.512;      4,283,136*100.0  1100.0 


Soya-bean  oil—  '     Pounds. 

China ;  «  1,327,548 

Japanese— China «  2, 195, 714 

Japan *9,253,941  , 

United  Kingdom...  ,  «  4, 617, 154 

Other  countries « 1 ,  512, 949  i 


Pounds.     !     Pounds.  Pounds.     '■  j 

12,911,549  i  12,470.720  9,773,315  7.0  I  7.9 
82.320,382  i  237,442,917  151.172,444  Ml.  6  50.6 
67,169,454       86,830,583  '    74,883,510  12  48.9     41.3 

10,130  ' «24.4  I    (0 

278,720  1  80,426  |  975,736  ;  =8.1  |      .2 


Total 18,907,306     162,690,235  '  330,824,640  I  236,805,005   100.0  jlOO-O 


Opium: 
Turkey  (Asiatic  and 

European) 

United  Kingdom 

Other  countries 


380,536 
68,587 
39,387 


K39  I     77  9 

65,'3r)6  I i26,'i73'L!!!*.!!!'.'.!!!  i4!o 

20.857  .  31,661  1 8.1 


.7 
75.8 
24.0 


Total. 


488, 510 


86.812 


i:)7, 834 


345,  .-)1 4    100.0 


100.0 


40.4 


Seeds: 

Flaxseed  or  linseed —    '  Buxhih.  Buxhrh.         linxhtU.         BusheL^. 

Argentina 1,974,021  5,009,441  !      7,432,421  '      6,976,518  27.2 

Belgium 147,273    2.0' 

Britishlndia 836.306           122,596 ' 11.5  !    1.0 

Canada 4,110,370  ■      7,014.573        5,501,391  1      1,304,337  .W.O  .  56.6 

United  Kingdom....  178,8.')9   , 2.5 

Other  countries 11.323  247,378,         432,717            146,031  .2      2.0 


1918 


8.9 
39.1 
2«.0 


25.1 


100.0 


0.0 

7.9 

82.4 

.7 


100.0 


3.7 
70.5 
25.8 


0) 


100.0 


79.0 
20.1 


100.0 


55.6 


Total 7,2:>8,212       12,393.9SS  '    13,3f>6,.529  ,      8,426.880  100.0  100.0 


Pound.f.  Poundn.  Pounis.     \ 

5,6,")4,30(i  '      4,GH7,8M  j      9,290,368  i  20.0 


100.0 


31.1     58.0 


Grass  seed: 

Clover —  Pnund.t. 

Canada 5,12S,51S 

Franco 7.979.405  j    10,047,945  '      1,317,004  ,      1,420,677     31.1  ,  55.3  i  16.6 

Germany 6,.550,3K8  ! ' '25.5   ' 

Italy 2.297,896  1  6fi0        l,2.S5,0f.4  1         31f),«)S  '    9.0' 1  16.1 

Other  countries 3,r.0{>.y93        2.469,1J>8  '         678,140.         2s:<.  908     14.4  ,  13.6       8.5 


Total 2.>.  f.f.2. 200 

Sugar,  raw  cane: 


18,172,1.')9        7,97S,0y5  ,     11,311,911    100.0  '100.0  100. 0 


Cuba 3,^SC,447,3.')«  4.000,097,398  4,r>60.740.043  5,488,71 1,032  ,  88. 8 

Dominican  Uepublic. .      10,302,95.')     114,307,:i(U       14,395,335  '      4,390,594'  .2 

Dutch  Kast Indies 179,217.222             21.813    ' 4.1 

Philippine  Islands 2^«,340,3W  '  207,891, o:>4     173,frf>0,941  1  210,9.">i),070  ,  5. 

South  America 39, 7;^;^,  1 49     i.-.s,  107, 460  :    75,  U*<^).  4:>5  |    31. 22S.  275  '  . 

Other  countries 23.016.602     12n,101.4.i4  ,    73,r).-iO.O.'>l       96.701,886'  . 


87. 6  I  03. 1 
2.1  I      .8 


5.4 
9 


5.6  ['Hi' 
3.1 '  1.6 


61  2.2 1  1.6 


Total 4,341, a57,590  |.'>,.329,587,.3G0   4,89^,277,025  ;.-),R.'n ,982,457    100.0  ilOO.O   100.0 


*ss  than  0.05  of  1  per  cent. 


*  Average  3  years  only,  1912-1014. 


1919 
(prrl.) 


29.4 

22.7 

3.0 


44.0 


loao 


1.4 


(») 


8.2 
.4 


100.0 


4.1 
31.0 


.5 


loao 


100.0 


82.8 


82.1 
12.0 


2.8 
2.5 

loao 


04.1 
.1 


3.8 

.6 
1.7 


loao 


Imports  and  Exports  of  Agricuiiural  Products. 


HISCELE.ANEOUS  AGRICULTURAL  STATISTICS. 

CROP  SUIOURY. 

Tha  December  estimates  of  the  Crop  Report Ine  Board  of  the  Bureau  oICropEstliiuitesMtlMMmm, 
production,  and  value  [based  on  piii'es  p^d  to  larmers  on  Deceralier  I)  of  Important  (arm  oropa  otfM 
United  States  Id  1910  and  1918,  with  tlie  average  lor  the  flvo  \-ean  191S-iei7,  based  on  tberepdrti  of  tlu 
ooirespondents  and  agents  of  tbe  Bureau,  areas  followK  (IBIB  ngures  revised). 

Table  283.— Crop  summory,  191S,  1918,  and  average  1913-1917. 


•  I'oimds  per  aero  aod  ci 
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CROP  SUMMARY— Continued. 
Tablb  283. — Crop  summary,  1919,  1918,  and  average  1913-1917 — Continued. 


Crop. 


Clover  seed: 

1919 

1918 

Sugar  beets: 

1919 

1918 

Av.  1913-17 

Beet  sugar: 

1919 

1918 

Av.  1913-17 

Cane  sugar  (La.): 

1919 

1918 

Av.  1913-17 

Maple  sugar  and  sirup  (as 
sugar): 

1919 

1918 

Sugar-beet  seed: 

1919 : 

1918 

Sorghum  sirup: 

1919 

1918 

Av.  1913-17 

Peanuts: 

1919 

1918 

Beans  (6  States): 

1919 

1918 

Kafirs  (7  States): 

1919 

1918 

Broom  com  (7  States): 

1919 

1918 

Onions  (22  States): 

1919 

1918 

Cabbage  (29  States): 

1919 

1918 

Hops  (4  States): 

1919 

1918 

Cranberries  (3  States): 

1919 

1918 

Apples,  total: 

1919 

1918 

Av.  1913-17 

Apples,  commercial: 

1919 

1918 

Peaches: 

1919 

1918 

Av.  1913-17 

Pears: 

1919 

1918 

Av.  1913-17 

Oranges  (2  States): 


Acreage. 


686,000 
S20,000 

696,503 
5»1,010 
600,962 

696,503 
594,010 
600,962 

176,500 
231,200 
221,800 


119,002,700 
U9, 312, 200 

11,100 
5,872 

386,200 
374,800 
208,965 

1,251,400 
1,865,400 

1,018,000 
1,744,000 

4,893,000 
6,036,000 

271,600 
366,000 

47,635 
64,715 

68,135 
92,715 

23,900 
25,900 

26,100 
25,400 


Production. 


Per  acre. 


1.6 
1.5 

0.18 
10.01 
10.05 

2,193 
2,562 
2,606 

1,310 
2,430 
2,201 


•2.18 
•2.72 

604 
757 

86.3 
79.1 

88.7 

26.6 
24.7 

11.3 
10.0 

25.8 
12.1 

.196 
.158 

269.4 
298.8 

6.5 
7.4 

1,227.9 
829.4 

20.7 
13.9 


iig( 
191 


♦19. 

191S... 
Soy  beans: 

1919... 

1918... 
Cowpeas: 

1919... 

1918... 


Total: 
1919. 
1918. 


168,000 
169,000 

1,478,000 
2,003,000 


359,287,073 
350,611,662 


14.3 

17.7 

7.1 
6.2 


Total. 


1,099 
1,197; 

6,396 
5,948 
6,038: 

1,527,696 
1,521,900 
1,566,216 

231,179 
561,800 
488,159 


41,506 
52,513 

6,700 
4,443 

33,312, 
29,643 
18,539 

33,263 
46,010 

11,488 
17,397: 

126,058 
73,241 

53 

57 

12,833 
19,336 

443 

684 

29,346 
21,481 

541 
352 

147,457, 
169,625, 
197,855 

26,174 
24,743 

50,434 
33,094 
48,837 

13,902 
13,362 
11,713 

23,916 
24,200 

2,402 
2,997 

10,426 
12,427 


000 
000 

860 
796 
181 

000 
000 
000 

000 
000 
000 


800 
000 

000 
000 

000 
000 
000 

000 
000 

000 
000 

000 
000 

100 
800 

500 
000 

400 
812 

000 
000 

000 
000 

000 
000 
000 

000 
000 

000 
000 
000 

000 
000 
000 

000 
000 

000 
000 

000 
000 


Farm  value  Dec.  1. 


Unit. 


Bu.. 
...do. 

Ten. 
.  ..do. 
...do. 


Lb.. 
...do. 
...do. 

...do. 
...do. 
...do. 


.do. 
.do. 


.do. 
.do. 


GaU.. 
..do. 
..do. 


Bush. 
..do. 

...do. 
...do. 

..do. 
..do., 

Ton  . 
■  ..do. 

Bush. 
..do. 


Ton. 
..do. 


Lb... 
..do. 


Bbl. 
..do. 


Bush. 

..do. 

..do. 

Bbl.. 
..do. 

Bush. 

..do. 
..do. 

..do. 
..do. 
..do. 

Box., 
-.do. 

Bush. 
.  .do. 

..do. 
..do. 


Per  unit. 


Cents. 

$26.45 

119.80 

110.75 

110.00 

$6.07 


S26.9 
S23.1 


107.5 
96.3 


240.0 
173.7 

$4.28 
$5.28 

129.7 
150.0 

$152.58 
$220.93 

212.8 
139.4 

$56.28 
$37.01 

77.2 
19.3 

$8.36 
$10.77 

186.8 

132.8 

84.0 

$5.92 
$5.12 

190.7 
162.1 
108.0 

1839 

137.8 

94.6 

$2.68 
$3.49 

$3.46 
$3.20 

273.6 
231.4 


Total. 


DoOart. 
29,067,000 
23,706,000 

68,750,000 
59,494,000 
36,642,000 


11,172,000 
12,129,000 


35,826,000 
28,532,000 


79,839,000 
79,929,000 

49,181,900 
91,863,000 

163,452,000 
109,881,000 

8,102,000 
12,770,000 

27,307,000 
26,957,000 

24,955,000 
25,344,000 

22,656,00t 
4,150,000 

4,520,000 
3,791,000 

275,463,000 
225,190,000 
166,140,000 

154,950,000 
126,684,000 

96,169,000 
53,637,000 
52,721,000 

25,500,000 
18,419,000 
11,075,000 

64,169,000 
84,480,000 

8,304,000 
9,590,000  • 

28,534,000 
28,756,000 


14,060,299,000 
12,597,390,000 


1  Trees  tapped. 


"  Per  tree. 


»  May  15. 
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STATES  LEADING   I\   STAPLE   CROPS. 


Table  284.    -Production  of  staple  cwpti  in  leading  States,  millionH  ofhiishehj  J917-1919. 


Crop. 


Com 

Wheat 

Oats 

liarloy 

Ryo 

Rice. 

Buckwhpiit 

Kafirs  <sf)rRhnm  grains; ,. . 

Potatoes 

Bu'oet  potatoes 

Flaxseefl 

Deans (dry) 

Foanuts .  .* 

Apples  (commercial ) 

Poaches 


1910 


MHUfm 

Iowa 416 

Kansas ISl 

Iowa 1% 

California 30 

North  Dakota 1») 

I^)uisiana 20 

PftmLsyh  ania (» 

Texas 60 

Now  York 40 

Alabama 14 

North  Dakota 4 

California 4 

Alaliama 7 

Washington 19 

California 19 


Thousand 
■  tons. 

Hay  (ain ,  Nebraska 7,125 

Broom  com Oklahoma 27 

Sugarboets Colorado 1,790 


Cotton. 


Thousand 
baUs. 
Texas 2,700 


Tobacco '  Kentucky. 


Wllinn 

poundjt. 

....  45G 


1918 


Minion 
bushtls. 

Iowa S."*.! 

North  Dakota 106 

Iowa 245 

Minnesota 40 

North  Dakota 20 

IxHiisiana 17 

Ponn-sv  1  vaiiia 6 

Texas.' 24 

New  York 37 

Alabama 14 

North  Dakota 6 

California 9 

Alabama 12 

New  York 18 

California 13 

Thousand 
tons. 

N:>wYork 6,430 

Texas 19 

Colorado 1,363 


Texas. 


Tkoitsand 

baits. 
....  2,697 


1917 


MUlkn 
busluls. 

Illinois 418 

North  Dakota M 

lo^-a 7&i 

California S9 

North  Dakota 10 

Ix)ulsiaiia 16 

New  York 6 

Oklahoma 22 

New  York 88 

Alabama 14 

North  Dakota 4 

California 8 

Alabcuna 14 

Washington U 

CaUfornia II 

Tkovtaui 
tons. 

New  York 6,418 

Oklahoma 25 

Colorado 1,750 


Texas. 


Thomni 

bales. 
...  28,125 


^m1ion 
jKunds. 
Kentucky 470  ■  Kentucky. 


maion 

pounds 

.rr.  441 


VALUE  OF  FARM  PRODUCTS 


Table  285. — Estimated  rnlur.  o/fann  products^  1870-1010^  hascd  on  prices  at  tkefarm. 


Year. 


iS7iiiceiHiU)>). 
l^'^iO  iceftKiis). 

1SU7 

KS08 

I899{cen)sns). 

1900 

I'.rfM 

I^tfi2 

um 

1004 


lOOft 

l««)t) 

li»(»7 

IVilLS 

lUU'J  (nueJi"). 


1010. 
1011. 
l'.U2. 
loi:<. 
1014. 


191.' 

lOIti 

l'.»17 

1918 

lyrJCpnliiuiiiary; 


TotJil.pross 

(to  Iw  reud  as 

Index 

numbers). 


V,  400, 1(17, 4' i 
■A,\n\l,m\(M) 

4,r«0,(K)0,(K>0 

4,7l?,Oovy,</:.; 

5,010,000,000 
5,:i02,00(),(»(X) 
r..505,(MV),OoO 
ii,S.S7,(Hj(l.OJiO 
0,122,000,000 

f),  274, 000. 000 
(),76t,000.(¥K) 
7.4*^S(M)(..(XM) 
7.S0l,0(H»,(HK) 

i<,n5fi,  /':■/,■.'.'.; 
o,a^7,o<)o,oor) 

S.  sl«»,lHtf>,  (MM) 
0,  >s.:>0.0(M»,IHm 

o,.so\«oiv*'o 
111,  77:..0(wi,(»(»o 

li,  J0<-,,(MI0.I)(M) 
10,  Iti^l.lXNli'NlO 
2L'.4*^»,'MN),(MH» 

iM,os2,iK)i),m)o 


Crops. 


Value. 


Per  ( cnt- 
a{,'c  (A 
total. 


r2.r>io,<»0(»,(HH)  6:j.6 

2.7«10,00O,0<K)  ftS.fi 

J,  998, 704, 41:'  S'.O 

:^,  102,000,000  fi.T7 

:^,;i8.".,r)(V).CH'0  «V3.  s 

:<.ri7s,(KM),(MM)  fvi.o 

:<,772.0t)i».0«)0  tV4. 1 

3,0X2,000,000  r,.-,.o 

4,013,000,00*1  f,4.0 

4.2f.;i,oo(»,oi-o  (i.j.o 

4.7r.i.(XM»,(»«)0  ra(» 

o.lMSjUKljOi.M)  01.  M 

t'.'W"'       It*'        I  J .'  i'  I      1 

O,  4^1  ,  iff  I , .,  N.'.i  rj.j.  / 

.'.4.Sli,00(>.()(¥)  '           Tiil.T 

;.;r)ll2,(N»(i;(mO  {-C  I 

:..M2.0<^»,(!(HI  '           02.:. 

r..  i:j:i,ooi).(Hxi  1        r.-j.  :i 

C,  112,000,000  01.  ii 

r,.fJ()7.0{)0,(iOO  04.1 

!«.ii.'.i.iK«».i)iio  ■        r,7..') 

1;;.  i7o;ooo,ooo  I         tV.J.  7 

il,:«l,(»O0,«KKJ  .            (W..S 

lti,irj.-),(nH},ooo  I        t>4. 1 


Animals  and  animal 
products. 


Value. 


81,442,000,000 
1,570,000,000 
1,718,000,000 

1,818,000,000 
1.017,000,000 
2,010,000,000 
2,110,000,000 
2,140,000,000 

2,261,000,000 
2,."i<»l,0(¥),000 
2,727,00»>,000 
2,702,000,000 
o,  011,000,000 

3,rKii,ooo,ooo 

3,2ft7,0OO,O0O 
^,.■301,000,000 
;i.  717,000,000 
3,78^,000,000 

3,S«VS,000,000 
4,:W)2,000,000 
.\S.V2.000,000 
S,149,00(»,000 
8,957,000,000 


totiL 


SB.4 

aiu4 

96.4 

16.8 
S&t 

16.0 
S5.0 
86.0 

86.0 
87.0 
86.4 
35.4 
55.0 

S0l8 

se.0 
37.6 

87.7 

a&s 

36.9 
82.6 
80.8 
80.1 
86.9 
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CROP  VALUE   PER   ACRE. 
Table  286. —  Yearly  value  per  ojcre  of  10  crops  combined. 

rheat,  oats,  barlev,  rve,  buckwheat,  potatoes,  hav,  tobacco,  and  cotton,  which  comprise  nearly 
CAnt  of  the  arai  iii  all  ueld  crops,  the  average  value  of  which  closely  approximates  the  value  per 
r  the  aggregate  of  all  crops.] 


$36. 90 

1905 

1901 

1903 

1902 

1901 

1900 

1890 

$13.28 

3:?.  73 

13.26 

33. 27 

12. 62 

, 22. 5S 

12. 07 

17. IS 

11.43 

16.44 

y).3l 

16.49 

9.13 

16.09 

1S9S 

1897 

18'J6 

1895 

189^1 

1893 

1892 

9.00 

1.5.36 

9.07 

15.53 

7.94 

16. 00 

8. 12 

15.32 

9.06 

14.74 

9.50 

13.46 

10.10 

1801 $11.76 

1890 11.03 

18S9 8.99 

1888 10.30 

1887 10.14 

1886 9.41 

1885 9.72 

1884 9.95 

1883 10.93 

1882 12.93 

1881 13.10 

1880 13.01 

1879 13.26 

1878 10.37 


1877 $12.00 

1876 10.80 

1875 12.20 

1874 13.25 

1873 14.19 

1872 14.86 

1871 15.74 

1870 15.40 

1869 11.67 

1868 14.17 

1867 15.09 

1866 14.17 


AGGREGATE  CROP-VALUE  COMPARISONS. 

i  287. —  Value  of  13  crops  and  hypothetical  value  of  all  crops,  with  rank,  1909-1919. 

»lIowing  tabulation  gives  the  estimated  total  value  of  13  crops — com,  wheat,  oats,  barley,  rye,  buok- 
laxseed,  rice,  p.)taU)es,  sweet  potatoes,  tame  hay.  tobacco,  and  lint  ot)tton— in  the  United  StaUs, 
es,  in  1919;  1918,  1913-1917,  and  1909;  tne  value  of  all  crops  in  1909  (census);  and  the  hvpothstioai 
;  all  cTo\iS  in  other  years,  based  upon  ratio  of  the  13  crops  to  all  crops  in  census  year;  also  rank  of 

The  sb^ht  differences  in  the  total  value  of  crops  in  the  United  States  between  Tables  287  aad 
iue  to  ditlerent  methods  of  estimating.    In  Table  287,  where  each  State  is  shown  separately,  a  more 

method  is  used  than  is  practicable  in  Table  28&. 


Itate. 


ampshire . 

It 

lasetts — 
Island 


licut... 
irk . . . 
rsey . . 
ivajiia 
re 


id 

i 

irginia  — 
'iU"oliiia. . 
'arulina... 


Value  of  13  crops  (000 
omitted). 


1919 


1918 


,n.. 
sin. 
.ta. 


1. 


rO,4S2 

23,351, 

43,056! 

35,810 

4,503 

44,888 
313,853 

61 . 076 
3<Vi,534 

18, 9W 
I 

95, 575 
242, 147 
1(M/J2y 
491,881 
400,802 

47S,.*^27 

4SS.173 
44S..')07 
74S,111 

I 

2<>.').  0<«7 
3;V..O'.r2i 
4:i;i.i«o 

7S3.MS 


>.ikota. 
Hikntu. 

\A 


ky. 


£L 

ppi . 
na.. , 


012 
27<».  -.24 
47S,2>vl 
5.V).<)7(> 
391,  a2S 

I 
27-1,009 

2.s;».2«M' 
.'«):,. -.22 
177.:i»><) 
yo2.04s 


$54,282 

16,504 

32,789 

31,184 

4,142 

37,592 
282,818 

59,637 
341.761 

18,907 

92,132 

209,147 

94,946 

351,508 

4W.5(»2 
41,472 
449.  9<V2 
44«»,  im 
807,027 

240,916 
340.  IMW 
4S;i,811 
740. 5.')4 
40'J,3.>4 

3.%,  .'k34 
:i.')7,:)2-2 
34(t.2;«l 
3S.'.,4.V2! 
337,  t^2 

245,  rv}7 
2H0. S7S 
2<»7.  S'M\ 
lS0.7»i2 
5H0  001 


1909 


Value 
all  crops 

1909 
(census) 

(000 
omitted) 


$27,  K^ 

9,1331 

18,.'77| 

14,C16i 

2,C» 

14,8'/2; 
132,6201 

23,396 

130,010 

6,643; 

31,454 

"1,153 

27,749 

102,783 

109,699 

176,959; 
14,932! 
197,2881 
181,234 
342,861 

114.808 
121,048! 
168, 706: 
287,0tV5' 
188,524 
I 
168,292 
ioy,:v>3. 

173,5121 
189,091 
114, -202, 

93,341 
108,095 
107,  (».>* 

47.. 577 
244,721 


$39,318 

15,976 

27,447 

31,948 

3,937 

22,488 
209,168 

40,341 

166, 740 

9,122 

43,920 
100,531 

40,375 
142,890 
141,983 

226,595 
36, 142 
230,338 
204,210 
372,270 

162,  oa5 
148,359 
193,451 
314.r)66 
220, 6W 

180,636 
12.5,507 
196, 1*26 
214,860 
138,973 

120,706 
144,287 
147.316 
/  < ,  Ii36 
298,1331 


Ratio 
value 

13 

crops 
to  all 
crops 

in 

census 

1909. 


71 
58 
68 
47 
52 

66 
63 
58 
78 
72 

72 
71 
691 

72 
77 


Hypothetical  values  of  all 
crops  (000  omirted). 


1919 


$99,200 

40,260 

63,318 

76, 191 

8,660 

68,012 
498,179 
106,303 
467,351 

26,339 

132,743 
341,052 
152,071 
663,168 
520,522 


78j  613,240 

41'  91,893 

86|  667, 643 

S»  508,940 

92  813, 104 


71 
82 
87 
91 
85 


415,615 
433,039 
497,736 
861,338 
549,105 


93  270,981 

87  321,292 

88  543,482 
88  631,784 
82  476,863 


77 
75 
73 
f.2 
82  1. 


355,856 
385,605 
421,'2t'.3 
286.065 
100,059 


1918 


1913-1917 

5-ye»ir 
average 


$76,454' 

28,455 

48,219! 

66,349 

7,965 

I 

56,958 

448,917 

102,822 

438, 155 

26,260 

127,961 
294,573 
137,608 
565,606 
456,504 

598,195 
101,151 
5'23,2r2 
504,712 
877,203 

339,318 
415,815 
556,105 
813,796 
481,593 

383,370 
410,945 
386,6*28 
438,014 
411,759 

319,009 
347,837 
408,077 
291,552 
707,318 


$63,475 

22,648 

39,359 

49,421 

5,658 

37,656 
294,689 

68,862 
275,753 

16,374 

74,371 
183,589 

60,094 
258,940 
212,168 

329,945 
59,439 
315,724 
288,920 
480,858 

■ 

282,376 
234,507 
281,121 
476,956 
294,125 

176,262 
188,957 
316,1*20 
292,076 
200,287 

187,821 
197,196 
205,114 
162,887 
553,935 


Rafik. 


1919 


13 
crops. 


All 
crops. 


34 
45 
38 
44 
48 

37 
17 
3$ 
15 
46 

82 

6 
13 

■ 

7 
42 

6 
10 

3 

19 
16 
12 

2 
9 

24 

22 

8 

4 

14 

23 
20 
18 
27 
1 


35 
45 
40 

38 
48 

39 
13 
34 
17 
46 

32 

24 

30 

4 

11 

6 
36 

7 
12 

3 

20 

18 

14 

2 

8 

27 

25 

9 

5 

15 

23 
22 
19 
20 
1 
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AGGREGATE  CROP-VALUE  COMPARISONS—Continued. 

Table  287. —  Value  oj  13  crops  aud  hypothetical  value  of  all  croptj  with  rank,  1909- 

i979— Continued. 


State. 


Oklahoma 
Arkansas.. 
Montana . . 
Wyoming 


288,515 
61,403 

„ ,      42,178 

Colorado 1    126,837 


Value  of  13  crops  (000 
omitted). 


1919 


1918 


$438,955'  1224,496 


New  Mexico. 

Arizona 

Utah 

Nex-ada 


39,752 
41,061 
35, 872 
11,229 


Idaho ;      96,121 

"Washington 161, 098 


Oregon 
California 


United  States 


94,561 
223,368 


248, 164 

114,621 

48,399 

107,245 

25,404 
32,281 
40,172 
16,930 

96,222 
116,760 

82,727 
167,538 


12,421,342111,127,953 


1909 


$112,344 

86,611 

22,394 

7,508 

31,416 

5,691 

3,993 

13,682 

4,082 

28,816 
64,ai0 
33,140 
71,994 


Value 
all  crops 

1909 
(census) 

(000 
omitted). 


$133,454 

119,419 

29,715 

10,023 

50,975 

8,922 

6,497 

18,485 

6,924 

34,358 

78,927 

49,041 

163,111 


4,357,445  5,486,615 


Batio 
value 

13 
crops 
toaU 
crops 

in 

census 

1909. 


84 
73 
75 
75 
62 

63 
73 
74 
69 

84 
82 
68 
47 


Hypothetical  yalues  of  all 
crops  (000  omitted). 


1919 


$522,566 

395,226 

81,991 

66,237 

204,676 

63,098 
66,248 
48,476 
20,622 

114,430 
196,461 
139,060 
475,251 


79. 4  15,706,573 


1918 


$267,257 

339,961 

162,828 

64,632 

172,976 

40,324 
44,221 
54,286 
24,636 

114,550 
142,390 
121,667 
366,464 


14,094,384 


19ia-1917 

5-year 

average. 


Rank. 


iyi9 


,929 


,344 
,349 
,020 


$209, 

208, 

86, 

31,u«u 

98,035 

21,460 
16,321 
84,639 
16,665 

61,398 
109,428 

81,690 
259,289 


8,392,249 


13 
crops. 


11 
21 
35 
89 
29 

41 
40 
43 
47 

81 
28 
83 
26 


An 

crops. 


10 
21 
87 
43 
28 

41 
42 
44 

47 


39 
81 
16 


AGGREGATE  CROP  ACREAGES,  BY  STATES. 
Table  288. — Acreage  of  10  crops  and  theoretical  acreage  of  all  crops,  1909^1919. 

[Crops  included:  Com,  wheat,  oats,  barley,  rye,  buckwheat,  potatoes,  sweet  potatoes,  tobacco,  flax,  rice, 

hay,  cotton,  peanuts,  kuflrs,  beans,  broom  com,  hops,  cranberries.] 


State. 


Maine 

New  Hampshire. 

Vermont 

Massachus(;tt3... 
Khode  Island 


Acreage  of  given  crc^s. 


1919 


1918 


1,471,000     1,481,000 


Connecticut .  - 

New  York 

New  Jersey. . . 
Pennsylvania. 
l>elaw'are 


547,  (KM) 

1,134,000 

554,000 

70,000 

49fi,000 
7,879,000 
l,0.')1.2i)() 


538,000 

1,130,000 

&V2,000 

79,000 

509,000 
7,9S3,800 
1,019.700 


8, 177,0(K)!    8,052,600 
49t),000.        477,000 


Maryland 

Viriania 

West  Virj^inia.. 
Nor<h  Carolina.. 
Souih  Carolina. , 


2,ir>0,0(X);  2,088,000 

4,707,(X)0  4,(i;)y,(K)0 

2,27s,()0()l  2,20r),fH)0 

7, 4i:),  400!  7,a<<7,.W0 

r.,  4'.)'.),  7(X)'  0,381,900 


Ceorfria I  11,  m\  200 

Florida l,3ai'.,200 

)hio ll,4W,000i 

Indiana 12, 28(),  9(K)! 

llinois 20,823,900 


•Cichifiaii 8, 7 19, 0«X) 

9.M7,9(H) 
i:),l»32,(MK) 
21,515,000 
14,7^3  'HX) 


Visconsin 
dinnesoia 
''wa 


11,972,700 
1,370,S4)() 
ll,13l.0«)0 
12, 3<1<),  ;«K) 
21,235,800 

8,4ll,00() 

9.  («ti,  700 

15,7:i8,(KK) 

21,35.'),0(H) 

14, 787, 2o0 


1917 


1,597,000 
689,000 

1,194,000 

005,  (XX) 

79,000 

552,000 
8,019,000 
1,063,  (XX), 
8, 13:i,  500 

475,0001 

2,0OS,f^' 
5, 24  4,  (XX), 
2,  HW,  3(X), 
(i,8»'.9,3()0 
t),020,0(K) 


1909 


1,539,000 
5«>8,000 

1,138,000 

690,000 

70,000 

501,000 
7,911,  (XX) 

999,000 
7,()37,(XX) 

404,000 

1,788,000 
4,073,000 
1,799,000 
5, 419,  (XX) 
4,810,000 


11,513,500  9,27(),000 

l,2iiS,«xX),  1,122,0(X) 

H),\m,2lW  11,153,000 

11,940,500!  10,977,0(X) 

20,723,700  19,938,000 

8,212,000  7,802,000 

8,824,7(X),  8,233,01X) 

15, 12«,(XX)!  14,515,000 

21,370,000  20,090,000 

13,910,800;  13,925,000 


Acreage 
of  all 

croi>s, 
1909. 


Ter 
cent  of 
li^en 
crops 
toaU 
crops, 
1909. 


1,588,005 
593,093 

1,203,795 

654,844 

84,207 

534,846 
8,387, 731 
1,111,903 
7,82«i.5<^>2 

438, 522 

1,934,954 
4,2.50,220 
1,874,382 
5,737,037 
5,152,845 

9,002,383 

1,22:^,078 

11,431,010 

11,331,395 

20,273,916 

8,198,578 

8,555,080 

14,731,464 

20,374,925 

14,335,5881 


ThoOTctical  acveam 
of  all  crops  (in 
thousands;  L  e.,000 
omitted.) 


97 
90 
94 
90 
90 

94 
91 
90 
98 
92 

93 
9() 
9(> 
94 
93 

96 
92 
98 
97 
98 

95 
96 
99 
99 
97 


1919 


1,516 
670 

1,206 

616 

84 

628 
8,382 
1,108 
8,344 

539 

2,312 
4,903 
2,373 
7,889 
6,989 

12,386 
1, 452 
11,731 
12,6tU 
21,249 

9,178 

9,  .529 

16,093 

21,732 

15,1901 


1918 


1,527 
560 

1,212 

613 

88 

541 
8,493 
1,133 
8,217 

518 

2,245 
4,832 
2,296 
7,850 
6,862 

12,472 
1,490 
11,361 
12,681 
21,660 

8,888 

9,413 

16,897 

21,671 

15,3451 


1017 


1,646 
614 

1,270 
673 


587 
8,668 
1,181 
8,360 

616 

3,100 
5,468 
3,360 
7,308 
6,478 


11,1 
l,37f 
11,181 
12,810 
31,148 

8,044 

^183 

15  378 

31  MS 


Miscellaneous  Agricultural  Statistics. 
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AGGREGATE  CROP  ACREAGES,  BY  STATES— Continued. 

2S8. — Acreage  of  19  crops  and  theoretical  acreage  of  all  crops j  1909-1919 — Contd. 


ite. 


Acreage  of  given  crops. 


1919 


1918 


1917 


1909 


A.creagi 
of  all 


e 


ikota 17,472,000 

ikota 14,825,000 

i i  18,831,000 

■  22,499,000 

V '     6,()15,000 


18,020,000  16,815,000 

14,735,000  14,469,000 

18,298,000  18,519,000 

21,689,000  21.257,000 

6,566,000  6,309,000 


e i  6,808,000  6,725,800 

;  9,449,000,  9,573,100 

pi I  7,821,300  7,804,000 

a J  4,405,400  4,530,300 

24,607,000  23,509,000 

a 13,768,000  13,254,000 

■  6,984,800;  7,218,40© 


15,728,000 
11,916,000 
16,964,000 
19,060,000 
5,783,000 


Per 

cent  of 

given 

crops 

toaU 


Theoretical  acreage 
of  all  crops  (m 
thousands;  i.  e.,000 
omitted.) 


4,778,000 
1,652,000 
4,474,000 


Lico 1,288,000 

506,000 

1,000,000 

432,000 

'  2,214,000 

ton ;  3,8ol,600 

2,793,000 

i> 5,762,000 


5,124,00t 
1,634,000 
4,369,000 

960,000 

451,000 

1,032,000 

444,000 

2,223,000 
3,064,100 
2,706,000 
5,805,000 


6,578,000.    6,125,000 
9,533,600     6,977,000 


States  . .  355, 643, 000,352, 332, 350 


7,338,100 

4,160,600 

23,818,200 

13,767,000 
6,737,300 
4,522,000 
1,449,000 
3,491,000 

1,080,000 
403,000 

1,023,000 
498,000 

2,082,000 
3,284,500 
2,606,000 
5,520,900 


343, 782, 200 


5,968,000 

3,182,000 

17,414,000 

11,501,000 

6,187,000 

1,827,000 

777,000 

2,323,000 

422,000 
177,000 
714,000 
391,000 


300,622,000 


15,888,756 
12,226,772 
17,231,205 
19,900,750 
6,046,819 

6,365,143 
7,205,239 
6,158,719 
o,  ooo, o4o 
18,389,092 

11,921,670 

5,376,484 

1,848,113 

786,650 

2,614,312 

632,709 
190,962 
755,370 
392,387 


1,666,000  1,638,479 

3,382,000  3,431,273 

2,236,000  2,281,288 

4,659,000  4,924,733 


311,293,382 


99 
97 
99 
96 
96 

96 
97 
97 
89 
95 

96 
96 
99 
99 
89 

67 
93 
95 
99 

98 
99 
96 
95 


1919 


17,648 
15,284 
19,021 
23,436 
6,801 

7,002 
9,742 
6,063 
4,950 
25,902 

14,342 
7,276 
4,626 
1,669 
5,027 

1,922 
544 

1,053 
436 

2,259 
3,891 

2,650 
6,065 


96.6;368,809 


1918 


16,202 
15, 191 
16,483 
22,593 
6,640 

7,006 
9,869 
6,138 
5,090 
24,746 

13,806 
7,519 
5,17« 
1,651 
4,909 

1,433 
465 

1,086 
448 

2,268 
3,701 
2,761 
6,111 


1917 


16,985 
14,916 
18,706 
22,143 
6,572 

6,852 
9,826 
7,565 
4,675 
25,072 

14,341 
7,018 
4,568 
1,464 
3,922 

1,612 
433 

1,077 
503 

2,124 
3,318 
2,650 
5,811 


365,197  356,341 


Includes  cotton  acreage  in  lower  California  (85,000  acres  in  1919  and  86,000  acres  in  1918). 


WHEN   CROPS   ARE   HAR\T:STED. 


>u1ation  below^  shows  when  crops  are  harvested  in  the  United  States  by  showing  what  proportion 
p  is  usually  harvested  each  month.  Two  factors  tend  to  modify  these  percentages  in  any  given 
1  some  years  harvest  s  come  somewhat  earlier  or  later  than  normal.  Also,  if  the  crop  is  larger  than 
ts  northern  section  and  smaller  than  usual  in  its  southern  section,  or  vice  versa,  the  effect  is  to 
he  percentage  of  the  total  crop  which  is  harvested  in  a  particular  month.  However,  it  is  not 
It  such  changes  from  normal  are  often  so  marked  throughout  the  United  States  as  to  alter  greatly 
iges  here  given. 

Taijle  289. — Percentage  of  crops  of  United  States  harvested  monthly . 


Crop. 

Jan- 
uary- 
April. 

May. 

June. 

July. 

Au- 
gust. 

Sep- 
tem- 
ber. 

Octo- 
ber. 

No- 
vem- 
ber. 

De- 
cem- 
ber. 

P.ct. 

P.ct. 
1.2 

P.ct. 
8.2 

P.ct. 

51.6 
.8 
.1 

52.9 
.9 

71.5 
42.3 
7.2 
47.6 
20.9 

P.ct. 

33.9 

6.7 

1.5 

34.2 

15.3 

16.3 
28.4 
12.5 
27.1 
36.7 

7.3 
15.2 
34.3 
25.1 
21.7 

P.ct. 

4.9 
64.9 
15.8 

3.8 
33.0 

.7 
6.5 

27.7 
6.2 

28.6 

67.1 
48.0 
26.9 
44.4 
2.8 

P.ct. 

0.2 

26.7 

26.3 

.2 

33.8 

P.ct. 

P.ct. 

*     • 

•at 

0.9 
43.3 

1 

.1 
7.9 

10.9 

1.0 

14.6 

2.4 

.2 

.5 

.1 

1-8 

1.8 

11.3 

22.0 

2.5 

15.4 

8.7 

.3 

45.5 

1.7 

3.0 

25.6 

29.8 

5.9 

21.5 

.1 

4.5 
.1 

rips 

0.1 
.3 

I  K'S  . 

1'^^ 

ies 

.1 

7.9 

.4 

16.5 

3.5 

23.4 

7.5 

58.4 

3.4 

1.6 

.1 

.51 

1.0 

ies 

-  ■•••••• 
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WHEN  CROPS  ARE  HARVESTED— Continued. 
Tahi.e  2S0. — Percentage  of  crops  oj  United  States  harvested  monthly — Continned. 


Strawberries 
Walcriuoloiis 
Bouns(ilryi 
Deans  (lima) 
Cabbage 

*'>nions 
Potatoes 
Sweet  potatoes 
Tomat(M>s. 
Hay,  all 


Alfalfa 
AlCalfa  seed 
Bluegrasssi'ed 
Clover  seed 
Millet 

Timothy  hay 
Timothy  swkI 
Wild  hay 
Broom  corn 

Cotton 

Flaxseed 

Hops 

Peanuts 
Sorghum  (simp) 

Sugar  b<»ets 

Tobacco 


.6 


July. 

1 

Au- 
gust. 

Sep- 
tem- 
ber. 

18.3 

3.1 

.6 

27.3 

39.8 

24.1 

.8 

13.8 

54.9 

8.4 

22.1 

43.4 

6.8 

9.1 

18.1 

12.0 

17.2 

32.5 

6.8 

12.1 

33.7 

1.7 

6.2 

21.5 

11.4 

29.2 

39.7 

47.8 

21.8 

10.7 

28.0 

21.5 

16.4 

10.7 

30.5 

45.1 

23.6 

16.4 

11.4 

3.4 

21.2 

54.4 

16.4 

40.5 

37.2 

73.6 

17.8 

1.5 

36.1 

54.0 

9.1 

28.9 

36.5 

26.4 

9.7 

29.0 

43.1 

1.4 

11.5 

31.6 

8.0 

31.5 

56.6 

1.1 

27.6 

63.6 

2.1 

12.5 

39.3 

1.4 

13.3 

51.9 

1.0 

3.8 

IS.  5 

7.5 

27.1 

52.7 

Octo- 
ber. 


.1 

8.2 

26.9 

20.4 

40.4 

21.9 

39.2 

49.1 

9.7 

1.9 

8.7 

13.0 

.5 

30.0 

4.0 


8.8 
14.4 

84.4 
8.9 
7.7 

87.7 
80.9 
56.8 
12.1 


No- 
vem- 
ber. 


.1 


3.6 

1.5 

14.0 

1.0 

3.3 

30.6 

1.6 

.1 

.1 
.1 


.8 


1.0 
16.0 


8.0 

3.4 

30.2 


OMa- 
ber. 


.4 


.1 
.7 
.1 


4.7 


.t 

Vi 


COMPOSITE  CROP  YIELDS. 
Taulk  290.-  -Cnmpo.  I'fe  mitnhrrs  of  all  crop  j/ields. 

The  figures  below  are  obtained  in  the  followi  ig  manner:  For  each  State  the  average  vield  per  acre  of 
each  crop  ^as  (v}rn,  wheat,  cottcm.  etc.)  is  re<luci  d  to  lis  lO-year  avenige  yield  per  acre;  these  peroentagct 
are  combinod  inti)  a  e-)mpr)sitnorKeiieral  averu/e,  vi'..,  the  figures  shown.  The  relative  Importance  of 
each  cn)p  is  taken  into  cjnsideruti.>n  in  making  i.'ie  composite  averages. 


tatean*!  divi.^ion. 


Maine 

New  llainpsliiie. 

Vermont 

Massachii^et  t  s. . . 

•  Ihodo  Ishind 

(  onnoc'ticut 

N  Vft'  York 

New  JerM-y 

Pennsvlvaiiia  — 


North  Atlaiilic... 


I>el;iw:ir(' 

Maryland 

Vir»:inia 

West  \  ir;:irii;i.. 
N'urth  ('anil ill. I. 
South  .';iri»liM:». 

defirpi  I 

Fbri-' 


I 
WHO   I    lUlS       1017 


la't 

101 

ii» 

101 
KM) 
107 
'.>7 
10.-, 


1 1 


100 

106 

97 

\m 

9S 
102 
KM) 
102 


100 
IIU 
110 

la'i 

114 
107 
llW 
102 
101 


116 
122 
119 
110 
92 
110 
los 

107 
UK) 


H)i..s  I  101.2    101.0  I  i(N.9 


91 

9S 

lirj 

102 

•2 

'»! 

«>2 


91  ! 
100  ' 

;«r,  I 

.■  »> 

•)7 
U'J 


l(^ 

101 

lOf) 

H»i 

lOS 

ii;j 

I'W 

110 

97 

9.'i 

102 

SJi 

97 

92 

91 

\t't 

191  r> 


87 

85 

98 

96 

92 

102 

100 

107 

101 

9s.  9 

99 
100 
114 

ii:i 

KKi 
92 
92 

UN) 


<-.:.ili   Mlirilif •»:;.  1 


100.  :i  I  vn). , 


1914 

1913 

118 

102 

114 

89 

103 

98 

116 

96 

113 

191 

112 

96 

111 

91 

la'i 

101 

100 

98 

109.3 

9.J.  5 

H)9 

ii:j 

90 
9.". 
los 
HM 
111 
112 


97 
93 
107 
93 
104 
106 
104 
111 


7  I  102.9  I     99.0  I   10.' 


3hi.» 

'ndi^in.i 

Tl!in.»i  

MidiiL'ui!... 

■^Vi?'--'!!-!!!. 


N.iit.i*  rritrii'-:-t  ..f  M;  . 
Sl»II'I'i  KlMT 


in.-, 
.M) 
97 

llM) 

P»7 


I'JO.ii 

I 


I 


1M2  ' 
•10  I 
111   I 
90 
111 


111 
109 
120 

9S 
I'M 


S9 
92 

9.i 

iDl 


Km;  I)   110.0  I  91.7 


112 
113 

lis 

K*) 
IKi 


110.6 


f..l 

KKJ.  5 

HX)' 

97 

93 

95 

W 

W 

111 

94 

imi 

110 

1912 


102 
119 

lis 

107 
98 
103 
105 
106 
110 


106.8 

~'ll2~ 
106 
101 
123 
102 
102 
98 
106 


103.6 

105 
102 
110 
101 
108 


1911 


98 
98 
100 
90 
94 
94 
90 
89 
9t 


96 
90 
91 

78 
100 
lOS 

loe 

102 


99.6 


95 
9S 
95 
98 
97 


UIO 


107 
109 
109 
10> 
101 
113 
107 
107 
108 


91.6    1011 


106 

103 

108 

97 

IM 

101 

97 

91 


10L8 


106 
111 
101 


95.5lMtt:! 
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COMPOSITE  CROP  YIELDS— Continued 
Table  290. — Composite  numbers  of  all  crop  yields — C/ontdnued. 


State  and  division. 

inesota 

rtk 

isouri 

rth  Dakota 

ith  Dakota 

braska 

oi-as 

North   Central   west   of 
Mississippi  River 

Qtucky , 

messee 

ibama 

sissippi , 

lisiana 

cas 

lahoma 

cansas 

South  Central 

ntana 

'^omiiig 

orado 

HT  Mexico 

lona 

ih 

(rada 

ho 

tshington 

)gon 

ifomia 

Far  "Western , 

Unite  I  States , 


1919 

1918 

1917 

1916 

1915 

1914 

1913 

1912 

89 

123 

111 

79 

116 

95 

115 

123 

107 

104 

111 

107 

103 

105 

102 

128 

106 

84 

124 

78 

109 

85 

71 

105 

69 

108 

65 

72 

137 

99 

96 

142 

89 

139 

115 

89 

137 

94 

82 

115 

114 

78 

103 

114 

125 

103 

78 

92 

111 

82 

92 

82 

125 

124 

61 

117 

100.2 

101.1 

104.6 

90.6 

118.2 

101.9 

88.6 

117.3 

95 

100 

109 

102 

108 

102 

83 

104 

96 

96 

105 

101 

104 

98 

88 

102 

82 

101 

90 

64 

92 

110 

101 

106 

92 

102 

103 

67 

98 

103 

99 

98 

87 

85 

95 

102 

96 

104 

102 

100 

124 

65 

74 

96 

103 

104 

103 

122 

139 

66 

87 

79 

122 

106 

62 

99 

98 

76 

110 

92 

104 

97 

94 

99 

105.5 

83.6 

93.0 

88.0 

103.8 

103.1 

92.3 

105.8 

40 

69 

55 

86 

107 

90 

94 

98 

65 

105 

88 

87 

99 

98 

92 

103 

90 

96 

•  103 

92 

99 

107 

89 

98 

104 

96 

85 

86 

100 

110 

84 

91 

112 

04 

100 

109 

94 

98 

116 

112 

78 

04 

109 

88 

04 

100 

92 

105 

88 

92 

106 

04 

07 

119 

105 

126 

82 

89 

91 

89 

08 

95 

102 

108 

94 

75 

83 

105 

104 

101 

101 

105 

98 

80 

82 

107 

100 

95 

104 

117 

99 

88 

103 

102 

104 

110 

88 

106 

88.5 

85.3 

91.2 

07.7 

102.1 

102.6 

95.1 

102.9 

99.8 

97.6 

102.0 

95.1 

106.0 

102.3 

03.3 

107.7 

1911 


1910 


82 
82 
88 
84 
48 
74 
72 


78.1 


96 
98 

106 
98 

103 
83 
64 

101 


91.2 


95 

102 

115 

43 

90 

96 

101 


94.5 


101 
102 
100 
101 
107 
98 
103 
107 


101.6 


106 

85 

78 

104 

86 

93 

125 

106 

102 

96 

102 


W.4 


9t'.6 


79 
99 
89 
86 
75 
99 

123 
91 
87 

101 
96 


92.3 


99.3 


COMPOSITE  CROP  CONDITIONS  MONTHLY. 

*he  character  of  seasons  in  past  years  for  crops  in  the  United  States  is  indicated  in  the  accompanying 
le  of  th3  composite  condition  of  all  important  crops,  monthly,  during  the  growing  period,  100  represent- 
an  av  erage  condition: 

rAiuj:  291. — Composite  condition  of  grounng  crops,  monthly,  1910-1919. 


Year. 

Junel. 

Julyl. 

Aug.  1. 

Sept.  1. 

Oct.  1 

Nov.  1. 

5 

104.7 

102.9 

94.2 

97.7 

102.3 

102.2 

98.9 

99.1 

97.2 

102.4 

101.6 

97.8 

101.6 

102.3 

101.5 

•8.2 

98.8 

89.3 

97.8 
98.9 
99.8 
97.4 

103.9 
98.0 
95.5 

100.3 
85.4 
93.5 

98.8 
94.1 

102.5 
94.6 

105.5 
97.9 
89.9 

104.1 
84.8 
97.2 

98.7 
96.6 

102  4 
94.5 

100.9 
W.4 
90.3 

110.0 
86.''7 
99.6 

99.8 

^ 

97.6 

7 

102.0 

95.1 

108.0 

1 

102.3 

} 

93.3 

107.7 

90.6 



99.3 

ive  stoo 


DL^POSITION   OF  FEED  CROPS  ON   FARMS. 

ipes  of  farm  consumption  in  the  United  States  of  feed  crops  b, 

pon  estimates  made  in  1918  by  several  thousand  voluntary  crop  reporters  of  the 

fl  class  of  sleek: 

T.\iH.E  292. — Farm  consumption  o/feed  crops  by  each  class  of  stock. 


he  follovvinj;  percontapcs  of  farm  consumption  in  the  United  States  of  feed  crops  by  the  several  kinds 

lOk  arc  based  upot 
mi  amount  fe<i  lo  vacii  class  of  sloe-k: 


Tc    - 

Corn. 

Oats. 

Barley. 

Rye. 

^Vheat. 

Hay. 

Silage. 

Mill  feed. 

•ses 

lie 

24  5 

1'}  2 
JO.  3 

.9 
S.l 

57.8 

13.2 

10.8 

2.3 

5.9 

17.7 
11.9 
59.9 

26.5 

5.5 

53.4 

5.4 

6.4 

29.1 

44.6 

51.4 

.2 

3.8 

1.7 

96.9 

2.2 

1.1 

.1 

5.6 
4t.2 

ne 

41.5 

<»T)      

3.7 

ilrr                

10.5 

14.6 

59.1 

5.0 

KXI.O 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Yearbook  of  the  DepaffmetU  of  AffricuUvre,  1919. 
WHEN  FEED  13  CONSUMED  ON  FARMS. 

a  tabulBtlfni  shows  vliaC  proportion  ol  each  important  rcedituff  laconsiimMl  tnaaehmonlb, 
slug  the  year's  cansumption  foreacb  jiroduct.  The  porceutngea  are  derived  from  nporliot 
rop  reporters  of  the  actual  qunntltlfji  lunioUy  fed  monthly  on  their  farms.  FanoM,  wblcbll 
■e,  is  the  important  source  of  feed  In  the  summci' monthd. 

Tablr  293. — Monthly  cotiaumiilion  n/feedatufft. 


Mb. 

Cora.         Oata. 

Barley. 

nyo. 

Wheat. 

"•'■ 

»I<«e. 

uuiiMd. 

100.0 1      100.0 

100.0 

100. 0 

mo 

mo 

100.0 

1 

6.2 

i'. 

I 

8.0 

li 

9.8 

If 

V, 

10.0 
S.3 

li 

8:» 

loia 

its 

8.5 

10. 

1 

I. 

Deeembcr 

11.5 

10. 

MOXTnLY  SALES  PROM  FARJI3. 

For  evny  ^100  woKh  of  product  sold  from  the  farm,  about 

total  salsi;  !tl.;o  in  November,  tin,50  In  Uecember,  and  »l  ...  

Smallffit  sales  are  in  ^lay  and  J  ime,  when  tile  amount  in  each  month  Is  K.  iO  ol  the  year's  tlOO. 

Bales  olcroiisalojie  are  moretoncentrolni  in  the  fall  months;  for  ei-ery  1100  worth  of  tropsaold  In  ayMT, 
tI5,eO  worth  aresum  hi  Uclober,  8I5.T0  In  Novemliet,  112.00  In  December,  and  (13.40  In  Si^tHDlM;  III 


products  sold  in 


ir  aciual  sales  iii  1014,  modin<xt « 


For  en 


Carmen,  the  mvengm 


More  than  j.iioo  reports  were  tabulated.  As  the  currespondenls  are  rei>tB3emaUve  farmen,  the  i 
oflheirrepoilsialhe  United  Statis  and  in  the  loreer  States  ore  probably  nearly  the  same  as  the  i 
lor  all  the  farmers  in  theUlates.    Details  of  taonlbly  sales  are  given  in  tabulation  below. 

Table  294, — •Monlhly  percenlaget  of  year's  receipts /ro  in  nihs  by/armen. 

[Uonthly  rate  of  sales  IromrBmu,n^'e^Bl(OE' for  recent  yearK.oitlmatr.'ibasrd  upon  reports  ol  actual  m 
sales  made  hy  croji  currospondcnts  of  Bureau  of  Crop  Eatlmoles.) 

FROM  3.\LES  OF  ALL  KINDS. 


S  W 


ft  S 


?  u  ^ 


>4  71        m 
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MONTHLY  SALES  FROM  FARMS— Continued. 
Fablb  294. — Monlhly  pereentaget  o/t/ear'i  reeei-pU  from  saU»  6y/ahnert— Con tiDued, 

FROU  SALES  OF  ALL  ElNDS-CODtiniied. 


3  9 


FROM  SALES  OF  CROPS. 
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MONTHLY  SALES  FROM  FARMS— ContiDued. 
Table  294 — Uonthlj/  pcnnUugri  of  ycar'i  rcceipU  from  taUi  bg /arTnert—ContiOioei. 
FROM  SALES  O^  C 


it! 


»  »i 


IxIVK  STOCK. 
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RECEIPTS  FROM  FARM  SALES. 

1 10,000  crop  coFFespondents  of  the  Bureau  of  Crop  Estimates  have  reported  their  year's  total  value 
les  of  farm  products,  divided  into  four  classes,  viz,  (1)  live  animals,  (2)  animal  products,  (3)  crops, 
!ellaneou3.  Correspondents  were  requested  to  give  their  1914  sales  if  that  year  was  representative; 
aJes  were  not  normal ,  they  were  to  give  figures  which  would  be  typical  of  sales  in  recent  years. 
)ry  SlOO  worth  of  product  sold  by  all  who  reported ,  approximately  $36  were  for  live  animals ,  $20  were 
products  of  live  stoclc,  $40  were  for  crops,  and  $4  represented  miscellaneous  items.  As  the  corre- 
its  are  representative  farmers,  the  averages  of  their  reports  in  the  United  States  and  in  the  larger 
re  probably  ne;irly  the  same  as  the  averages  for  all  the  farmers  in  the  States, 
haracter  of  farmers'  sales  varies  widely  in  diflferent  sections  of  the  country.  In  the  cotton  States, 
d  be  expected,  by  far  the  greater  part  of  the  sales  are  as  crops.  Thus,  in  Georgia,  for  evo-y  $100 
f  products  sold ,  $f  5  represents  crops .  $14  live  animals,  $8  animal  products,  and  $3  miscellany.  Even 
s ,  regarded  as  a  cattle  as  well  as  acocton  State,  cotton  so  far  predominates  that  $72  represents  crops, 
animals,  and  $9  animal  products,  out  of  every  $100  of  sales.  It  may  be  that  the  cattle  section  of  the 
not  so  fully  represented  in  the  etums  as  the  cotton  section;  but  complete  returns  from  all  farmo** 
y  would  not  materially  modify  these  figures. 

;  295. — Receipts  from  the  sale  of  (1)  live  stock,  (2)  live-stock  products,  (S)  crops, 
)  jniscellaneous,  out  oj  every  flOO  received  frym  all  sales;  average  of  recent  years. 

[Frcm  tabulation  of  reports  from  crop  corresponclents  of  the  Bureau  of  Crop  Estimates.] 


State. 


ampshire — 

It 

lasetts 

Island 

ticut 

:rk 

rsey 

Ivania 

ad  and  Pcla 

i 

irginia 

;;aroliua 

'arolina 

I 

m , 

sin , 


Live 
stock. 

Live- 
stock 
prod- 
ucts. 

Crops. 

Mis- 
cella- 
neous. 

$15 

$42 

$35 

$8 

20 

51 

25 

4 

18 

64 

10 

.  8 

19 

50 

27 

5 

13 

62 

22 

1 

12 

62 

24 

2 

14 

53 

27 

6 

6 

26 

62 

6 

21 

42 

32 

5 

23 

32 

42 

3 

46 

15 

35 

4 

58 

23 

13 

6 

18 

15 

60 

7 

8 

12 

72 

8 

14 

8 

75 

3 

16 

16 

64 

4 

41 

22 

31 

6 

50 

16 

30 

4 

42 

20 

35 

3 

34 

30 

31 

6 

31 

47 

17 

5 

State. 


Kinnesota 

Iowa 

Kissouri 

North  Dakota 

South  Dakota 

Nebraska 

Kansas 

Kentucky 

Tennessee 

Alabama 

Mississippi 

Louisiana 

Texas 

Oklahoma 

Arkansas 

Mountain  States  1. . . 

Washington 

Oregon 

CaUfomia 

United  States 


Live- 

Live 

stock 

Crops. 

stock. 

prod- 

ucts. 

$33 

$20 

$43 

63 

12 

22 

62 

13 

21 

25 

6 

66 

41 

18 

36 

56 

9 

32 

39 

16 

42 

45 

19 

31 

42 

12 

40 

17 

14 

66 

12 

8 

76 

13 

9 

72 

16 

9 

72 

32 

11 

53 

34 

11 

43 

49 

13 

34 

16 

46 

36 

33 

32 

30 

15 

12 

72 

36 

20 

40 

Mis- 
cella- 
neous. 


$4 

3 
4 
3 
5 
3 
3 
5 
6 
3 
4 
6 
3 
4 
7 
4 
2 
5 
14 


Including  Montana,  Wyoming,  Col^  rado«  New  Mfijuco,  ArUona,  Utah,  Nevada,  and  Idaho. 
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PRODUCTION  OF  VEGETABLE  SEEDS. 

[Contributed  by  Bureau  of  BCarkets.] 

The  figures  given  for  1919  in  the  following  table  represent  in  the  main  a  oompilatian  of  rq;KMrt«  reoolved 
from  commercial  growers  giving  the  estimated  (actual  who'ever  possible)  average  yield  per  acre  and  total 
production  of  each  vegetable  seed  crop  grown  by  them.  Those  given  far  1918  ana  1917  were  compiled  fhnn 
reports  submitted  in  vegetable  seed  acreage  and  production  surveys. 

Table  296. — Acreage,  yield  per  acre,  and  production  of  tegetahle  seeds,  1917-1919. 


Kind  of  seed. 


Commercial  acreage 
planted. 


Average  yield  per  acre, 
based  on  acreage 
planted. 


I 


1919 


Beans,  dwarf  snap. . . 
Beans,  garden  pole 
(not  including  lima) 

Beet,  psirden 2, 6(»6 

Beet,  mangel 619 

Beet,  sugar 11,139 


Acrett. 
48,658 

7,957 


Cabbage 1,978 

Carrot ;  3,465 

Celery 135 

Cucuml)er 3,582 

Kale !  106 

Lettuce 2,283 

Muskmelon 1,467 

Watermelon 6, 508 

Onlonseed 6,730 

Onion  sets 3, 708 


Parslev ■       146 

Parsnip i       303 

Peas,  garden 104, 172 

Pepper 160 


Pumpkin - 


1,156 


Radish 10,870 

Salsify 205 

Spinach J    1,139 

Squash ,  summer '    1 ,  153 

Squash,  winter 2, 91 2 

Sweet  com ;  14,565 

Tomato '    3.601 

Turnip,  English 1, 207 

Turnip,  Swede 205 


1918 


Acres. 
72,831 

7,482 

2,801 

424 

6,014 

1,383 

4,894 

176 

3,177 

49 

2,291 
1,671 
10,423 
7,260 
3,818 

155 

267 

102,095 

657 

1,380 

8,760 
124 
4,259 
1,004 
2,534 

14,759 

3,832 

936 

279 


1919, 

1917 

esti- 

mated. 

Acres. 

POtfTUb. 

63,524 

515 

4,029 

540 

826 

697 

20 

1,003 

4,638 

600 

737 

700 

1,965 

450 

84 

400 

4,694 

214 

18 

406 

1,979 

298 

1,827 

102 

8,929 

90 

3,782 

389 

2,637 

6,900 

109 

764 

137 

732 

110,129 

460 

686 

75 

1,512 

95 

3,521 

233 

131 

452 

1,415 

317 

836 

195 

1,328 

152 

12,975 

900 

3,204 

67 

24 

380 

21 

602 

1918 


1917 


Pounds. 
401 

691 
896 
677 
980 

117 
471 
228 
173 
342 

326 

117 

92 

232 

12,066. 

468 

626 

569 

86 

96 

221 

247 

387 

99 

51 

807 

80 

215 

98 


Pounds. 
234 

315 

662 

1,504 

1,094 

393 
574 
335 
218 
250 

457 

161 

71 

259 

11,851 

772 

499 

444 

31 

72 

176 
431 
220 
145 
70 

640 

92 

127 

418 


Commercial  prodoction. 


1919, 
esti- 
mated. 


Pounds. 
25,093,000 

4,395,000 

1,858,000 

621,000 

6,700,000 

1,383,000 
1,562,000 

54,000 
766,300 

43,000 

679,800 

149,900 

500,000 

2,618,000 

21,900,000 

111,500 

21»2,000 

47,968.000 

12,000 

110,300 

2,537,000 

92,600 

361,000 

223,000 

443,400 

13,143,000 
243,000 
456,000 
123,300 


1918 


Pounds, 
29,215,515 

6,166,159 

2,600,301 

286,974 

5,900,000 

161,629 
2,126,060 

40,201 
648,044 

16,744 

746,993 

196,142 

959,549 

1,685,258 

46,068,711 

72,553 

167,199 

58,127,268 

56,196 
132,612 

1,935,047 
30,647 

1,650,006 

99,404 

128,385 

11,916,892 

307,815 

200,783 

27,312 


1917 


Poilfldf. 
14,809,000 

1,268,000 

464,000 

30^000 

6,076,000 

292,000 

1,129,000 

28,100 

1,026,000 

4,600 

901,000 
293,000 
633,000 
980,000 
31,249,000 

84,000 

68,000 

48,868,000 

21,000 

106,000 

621,000 

66,000 

600,000 

121,000 

93,000 

8,308,000 

227^000 

3,000 

8,700 


wah-tdie  wtieat  prices. 

Prices  per  60  pounds  of  wheat,  for  calendar  years  1913  to  1918,  in  countries  and  markets  indicated,  com- 
puted from  data  in  Bulletin  2  or  the  War  Industries  Board.  Foreign  prices  translated  to  dollars  on  basis 
of  par  value. 

Tablu  21>7. — Prices  of  wheat,  hj  countries,  1013-191S. 


Coimtrv  and  market. 


United  States:  Chicago , 

England:  Manchester  and  Ivondon. 

France:  Paris , 

taly :  Milan , 

lussia:  Saratoo 

fapan:  Yokohama 

hdia:  Calcutta 

■^stralia:  Brisbane , 

f ormany:  Berlin , 

Argentina:  Buenos  Aires 


1913 


0.91 
.93 

1.40 

1.49 
.71 

1.13 


.S7 
1.29 
1.00 


1914 


1.04 
1.01 
1.44 
1.50 

.74 
l.OS 
1.18 

.96 
1.43 
1.05 


1915 


1.34 
1.54 
1.59 
2.16 
l.OS 
1.11 
1.22 
l.SO 
1.75 
1.33 


1916 


1.42 
1.69 
1.52 
1.97 


1.10 
1.05 
1.33 


1.12 


1917 


2.32 
2.23 
1.99 
2.29 


1.35 

1.12 

.90 


1.86 


1918 


2.24 
2.16 


2.86 


■ • •••••■#* 
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PRODUCTIVITY  OP  VARIOUS  COUNTRIES. 

figures  are  usually  applied  to  price  comparisoos,  but  thev  can  as  readUy  be  used  to  compare  the 
Dfoductivity  of  different  countries.  Six  crops — wheat,  oats,  rye.  barley,  com,  and  potato^ — com- 
t  bulk  of  crop  production  in  most  countries  of  the  world.  Of  the  total  area  in  cultivated  crops, 
he  war),  excluding  hay  and  grass  crops,  they  comprised  in  Germany  approximately  82  per  cent; 
e,  75  per  cent;  United  Kingdom,  72;  Denmark,  79;  Holland,  70:  Belgium,  75;  Austria,  84; 
\  87;  Italy,  45;  Spain,  65;  Roumania,  02;  European  Russia.  87;  Asiatic  Russia,  91;  Bulgaria, 
ria,85;  Japan,  31;  Australia,  91;  Canada,  91;  Argentina,  88;  United  States,  82  per  cent.  Although 
LU'es  are  only  approximations,  they  are  sufficiently  accurate  to  indicate  that  index  numbers  of  tne 
irields  per  acre  of  these  six  products  combined  would  fairly  represent  the  rdkktive  per  acre  produc- 
the  various  countries.  For  each  country  the  average  3rield  per  acre  for  a  series  of  years  was  ob- 
ixcept  in  a  few  countries  where  data  for  only  one  or  two  vears  were  obtainable),  and  these  average 
ore  reduced  to  their  percentage  of  the  average  vield  of  all  countries.  The  percentages  for  each 
were  combined,  weighted  in  prop(»tion  to  the  relative  acreage  of  the  various  crops  in  the  country. 
I  the  index  number  of  production.  Following  is  the  result  obtained,  100  representing  the  weighted 
of  all  countries: 

T.vBLE  298. — Index  numbers  of  productivity  o/  countries  named. 


221 
aind' '. .' .' . . . . . . . . .' '. '. '. '.  .*  202 

mds 190 

Kingdom 177 

y 169 

k 168 

iland 167 

161 

137 

136 

136 


Sweden 136 

Norway 128 

France 123 

Austria 120 

Hungary 113 

United  States 108 

Italy 96 

Roumania 94 

Spain 93 

Buljjaria 87 

India 84 


Australia 76 

Serbia 76 

Argentina 75 

Portugal 73 

Russia,  European 72 

Russia,  Asiatic 71 

Uruguay 70 

Algeria 65 

Mexico 52 

Tunis 37 


WORLD  PRODUCTION  AND  EXPORT  TRADE. 

299. — Production  and  export  trade  of^  the   world  in  important  crops,  average^ 
1909-191S,  in  millions^  i.  e.,  000,000  omitted. 

itially  the  total  production  and  exports  for  the  world.  However,  China's  probably  large  cotton 
•tion,  also  some  minor  items  of  production  and  exports  for  other  countries,  are  omitted  owing  to 
r  trustworthy  information.    One  short  ton  =  2,000  pounds.] 


Production. 

Exports. 

Crop. 

World. 

United 
States 

produc- 
tion. 

World. 

Contrib- 
uted by 
United 
States. 

Worid 
crop  ex- 
ported. 

United 
States 
crop  ex- 
ported. 

bushels. . 

do 

do 

do.... 

do 

s do 

» pounds. . 

do 

500-pound  bales.. 

short  tons. . 

3,726 

3,807 

4,324 

1,468 

1,788 

5,471 

2,712 

110,780 

21.1 

18.7 

Percent. 
18 
71 
26 
12 

2 

6 
37 

0.6 
62 

5 

745 

745 

1234 

1300 

1108 

175 

929 

12,721 

14.0 

7.6 

Pit  cent. 
13 
17 
15 
13 
10.8 
13 
41 

0.1 
64 

0.5 

Percent. 
20 
7 
15 
120 
16 
11 
34 
11 
66 
40 

Per  cent. 
15 

2 
11 
14 
12 
iO.fi 
38 

2 
09 

4 

1  Three-year  average,  1911-1013. 
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FOREIGN  TRADE  IN  FOODSTUFFS. 

Table  300. —  Values  of  exports  and  imports  of  foodstuffs  j  in  millions  of  dollars,  191S~ 

1919. 


Item. 

Year  ending  Deo.  31— 

1919 

1918 

1917 

1916 

1915 

1014 

1013 

Export.s  of  domostic  foodstufts: 

111  cnide  condition,  and  food  animals 

Partlv  or  wholly  manufactured 

078 
1,9(V3 

2,041 

547 
1,406 

509 
807 

421 
648 

463 
551 

375 

aoo 

170 
325 

Tot  ill 

1.953 

1,316 

1,009 

1,013 

584 

495 

Imports  of  foodstufTs: 

In  cnide  condition,  and  food  animals 

Partlv  or  whollv  manufaciunHi 

545 
550 

340 
397 

743 

380 
351 

260 
339 

243 
273 

235 
256 

231 
196 

Total 

1,101 

737 

599 

516 

491 

410 

1 

Net  exports 

1,540 

1,211 

579 

470 

407 

08 

70 

INDEX  NUMBERS. 
Tahlk  301. — Index  numbers  of  crop  prices^,  monthly  and  average,  1910-1919. 

The  trend  of  prices  to  farmers  for  important  crops  is  indicated  in  the  following  flgores;  the  base  100 
isthrt  avcraKc  price  December  1  in  the  43  years  180G-1U08  of  wheat,  corn,  oats,  barley,  rye,  buckwheat, 
potatoes,  hay,  flax,  and  cotton. 


Date. 

1919 

1918 

r.»i7 

1910 

1915 

1914 

1913 

1912 

1911 

1910 

Aver- 
age. 

Feb.  1 

Mar.  1 

272.  4 
259.  y 
257.1 
271.2 
2'»3.  7 
307.2 
310.2 
321I.0 
317.7 
2'.K).  0 
27').  4 
283.8 

204.1 
271.0 
288. 8 
288.0 
281.8 
271.9 
272.  9 
280.6 
293.3 
289. 3 
2(?9.  5 
2ii5. 2 

183.6 
195.0 
2011.5 

225. 2 
28<).0 
291.3 
28U.  9 
307.8 
279.0 
277.0 
2«U.3 

252. 3 

259. 5 

129.0 
139. 9 
138.0 
140.2 
143.3 
145.8 
144.8 
147.7 
101. 5 
103.0 
178.8 
187.  9 

102.  I 

120.7 
140.5 
144.0 
144.5 
150.0 
147.3 
139. 1 
138. 9 
132. 5 
128.2 
124.  4 
120.  4 

132.5 
132. 1 
133. 8 
134.2 
i;i5. 9 
138.8 

137. 7 
137.6 
141.3 
130.4 
127.4 

122. 8 

132. 4 

110.9 
112.6 
113.3 
113.6 
116.2 
121.2 
122.9 
125.4 
13ti.3 
139. 1 
i:w.  9 
132.  7 

133.9 
140.2 
144.7 
153.4 
166.3 
168.3 
160.1 
148.0 
137.6 
128.6 
118.3 
110.3 

118.6 
119.8 
117.9 
118.0 
122.2 
127.7 
136.3 
148.2 
141.6 
138.0 
135.6 
133.1 

134.1 
138.5 
139.9 
138.8 
133.5 
133.5 
133.1 
137.1 
137.0 
129.8 
122.2 
118.4 

160.0 
165.1 
108w6 

Apr.  1 

May  1 

172.8 
182.4 

June  1 

186.  S 

July  1 

Aug.  1 

184.7 
100.0 

Sept.l 

Oct.  1 

187.8 
182.0 

Nov.  1 

176.1 

Doc.  1 

172.7 

Averaj-'t' ' 

2'.K).  0 

Jl  1.  4 

132. 1 

128.1 

132.8 

132.8 

120.6 

177.7 

1  Weighted  averapc. 
PRICES  OF  ARTICLES   BOUGHT  BY  FARMERS. 


Table  .'W2. — Prictft  of  ar/icfrs  bought  bij  faniiera,  1909-1019,  and  amount  pturehasabU 

irUh  an  acre,  (if  crap  prodnctinn. 


Item. 


1019 


Axes JMcli. 

Jiarb  wire liX)  li.^; 

Btirrels carh 

Bonr  meal icm 

Ijnwnis I'nch 

Bug«i»'3 do. .. 

Ru;j;Ky  whips •!<» . . . 

Calico \aril. 

CarlH)lic  arid Ih. 

Churns each. 


1918    '    1914       1909 


<2.  (x; 

.  17 

.V.J.  (H>   I    .'.").  ](> 

l.iM)  .9s 


$1.79      -SO  \h\ 

.'».«;'=  !     ;;.(IS 

.1.  .  J."i 

.;{s 


:I22.  (Ni  ii)7  ■.)() 
.  72  . 1)7 
.  22»i!       .  20  r 

2.M  i     2.02 


70. 10 
.  120 
.lMi.i 


2.  Vs 


..{4  1 

.401 
.0«) 


2.  .JO       2. 19 


'  Amount  purchaaable 
1919  per  cent  of—  with  average  value 

of  1  acre  ot  crop 
production. 


lot 
lii7l 
1(»2 

lu! 

107 
10*»! 
102" 
112i 


1014 

1909 
2:il 

1919 

1914 

'   1900 

21.> 

IX 

IS 

U 

iMi 

l^^ 

0.4 

5.6 

6.0 

l^is 

79 

62 

is.-. 

.03 

.54: 

2r>J 

2^)4 

37 

46 

4B 

174 

I.Vn 

.30 

.2S 

.20 

lt>9 

17^ 

51 

41 

41 

3ot» 

377 

163 

275 

277 

100 

i28 

134 

13 

7.6 

7.« 
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PRICES  OF  ARTICLES  BOUGHT  BY  FARMERS— Continued. 

Table  302. — Prices  of  articles  bought  by  fanners,  1909-1919,  and  cinount  purchasable 

with  an  acre  of  crop  production — Continued. 


Item. 


Coal ton. 

Coal  oil gall. 

Collw^ lb. 

Copperas do . .  - 

Com  knives each . 

Cream  separators do. .. 

Dinner  plat<s \  doz . 

Dish  pan*;,  tin .'do... 

Dunir  forks do. . . 

Fertilizer,  commercial ton. 

Floor bbl. 

Fruit  jars doz. 

Gasoline gall. 

Ci  loves,  cotton pair. 

Gloves,  leather do. . . 

Grindstones lb. 

Halters each . 

Harness,  single do... 

Hatchots do . . . 

Hats,  felt do... 


Hoes do  — 

Horse  blankets do — 

Jumpers do 

Kitchen  chairs do 

Lamps do  — 

Lanterns do  — 

Lard lb. 

Lime bbl. 

Lin.>^e<'d  oil gall . . 

Lumber,  1-inch 100  ft. . 

Manure  spreaders each.. 

-Mtn'.s  suits do  — 

Milk  cans,  10-gallon do 

Milk  pails do 

Mowers do 

Muslin yard . 

Xails nwibs. 

Ovoralis pair. 

ra<ll<K'ks     each. 

I'ainl  bnishes do  — 

Paint.  mi\e<l gall. 

l'ari>  yrfcii II). 

Picks e!ch.. 

l'inc«'rs     .         do. . . 

I'itchforka     do  — 

Pious do  . . 

Portlan<l  ctniom HM)  lbs. 

liaiiicoaH   t-ach. 

Kopo.  ht'Tin lb. 

Pu\'b«'r  boots pair. 

Sa.^k-.  urain each. 

^^a'l<l;»<.         do  . 

.Salt .  lor  slock bbl . 

Sa.v  -.  buck each. 

Sc\  th<  < do. . . 


1919 


1918 


$9.00 
.216 

.4671 
.129 
.58 

95.00 

1.36 

.»4 

1.40 

42.35 

13.41 
L15 
.283 
.262 
1.79 

.048 

l.kS 

2S.rK) 

1.29 

4.27 

.85 
5.10 
2.46 
1.65 

.98 

1.33 
.347 
2.64 
2.54 
4.57 

179.70 

3.S.10 

6.04 

.HS 
84.50 

.31 
6.25 
2..W 

.19 
1.14 

4.07 

.62 

1.42 

.93 

i.;i0 

21.110 

1.01 
9.16 
.  :i6.<< 
5.10 

.46 

42  40 

•3.01 

1.77 

1..S2 


$8.11 
.184 
.3101 
.124 
.52 

87.00 

1.18 

.74 

1.23 

38.80 

12.45 
1.06 
.278 
.238 
1.51 

.045 

1.62 

^.10 

1.09 

3.35 

.  <0 

4.33 

2.20 

1.42 

.86 

L20 
.323 
2.30 
2.08 
3.50 

169.40 

27.60 

5. -^O 

.79 

79.20 


1914 


$5.80 
.139 
.245 


.29 

59.30 
.57 
.34 
.76 

23.20 

6.40 
.74 
.179 


1909 


$5.50^ 
.  157 
.211 


.27 

63.10 
.55 
.32 
.70 

22.15 

6.30 
.73 

.2021 


yard..  .57 
l.(J(J0.  7.96 
♦Mch         3.81 

Sh.>s |.air..      4.73 

70 


SI;  •  tj;- 

Sriir;^,  tla:.:i«-i 


Shjtgiini; 


rach .      27. 


.2721 

5.97 

2.26 

.44 

.97 

3.40 
.62 

1.22 
.87 

L14 

20.00 
.90 

.:i49l 
5.00 

.43 

3.5.^0 

2.71 

1.54 

1.60 

.48 

5.65 
3.13 

3.  Nl 
23.70 


.95 

15.25 

.62 

2.03 

.45 
2.40 
.83 
.80 
.52 

.80 
.141 

L36 
.82 

2.10 

106.70 

14.00 

2.45 

.45 

46.50 

.093 
3.40 
.89 
.275 
.54 

1.74 
.30 
.72 
.51 
.66 

12.10 
.69 

4.40 
.1491 

3.75 

.163 
20.35 
L65 

.92 
1.06 

.18 

3.70 

1.41 

2.30 

12.85 


1919  per  cent  of— 


.85 

13.50 

.59 

L94 

.11 
2.25 
.77 
.72 
.50 

.77 
.1321 

L29 
.79 

L95 

111.60 

13. 15 

2.40 

.43 

44.30 

.09 
3.34 
.82 
.27 
.49 

L62 
.29 
.71 
.49 
.62 

11.50 
.70 

4.25 
.135 

3.55 

.15 

17.45 

1.50 

.S9 
1.02 

.17 

3.50 

1.34 

2.00 

12.45 


Amount  purchasable 
v.ith  average  value 
of  1  acre  of  crop 
production. 


1918 


1914 


111 
117 
151 
104 
112 

109 
115 
114 
114 
109 

las 

108 
102 
110 
119 

107 
116 
119 
118 
127 

113 
118 
112 
116 
114 

111 
107 
115 
122! 
131 

106 
1381 
110) 


111 
107 


114 
105: 
113! 
IIP 

118i 

12o| 
100 
116 
107 
114 


105 
105 
118 
105 
102 

107 
118 
111 
115 
114 

119 
141 
122 
124 
117 


155 
155 
191 


200 

160 
239 
247 
184 
183 

210 
155 
1581 


1909 


198 
188 
208 
210 

189 
212 
296 
206 

188 

166 
246 
194 
310 
218 

168 

272! 

247 

196 

182 

333 
184 
287 
178 
211 

234 
207 
197 
182 
197 

174 
146 
208 
247 
136 

282 
20s 
182 
192 
172 

317 
215 
270 
206 
216) 


164 
138! 
221 


215 

151 
247 
262 
200 
PJl 

213 
15.S 
140 


221 
212 
219 
220 

207 
227 
319 
229 
196 

173 
2&{ 
205 
3*22 
ZW 

161 

290 

2)2 

20 

191 

344 

187 
311 

IKI 

233 

251 
214 
200 
190 
210 

183 
144 
216 
27.i 
1441 

307 
24> 
3>I 
!■>» 

I 

33:i 

227, 
284 
236 
222 


1919 

1914 

1909 

4.1 

3.0 

3.0 

171 

125 

106 

79 

71 

79 

286 

64 

60 

62 

.39 

.29 

.26 

27 

30 

30 

44 

51 

52 

26 

23 

24 

.87 

.75 

.75 

2.8 

2.7 

2.6 

32 

23 

23 

130 

97 

82 

141 

21 

769 

20 

18 

20 

1.3 

1.1 

1.2 

29 

28 

28 

8.6 

8.5 

8.6 

43 

38 

41 

7.2 

7.2 

7.4 

15 

21 

22 

22 

22 

23 

38 

30 

30 

28 

22 

22 

106 

123 

126 

14 

13 

13 

15 

21 

21 

8.1 

8.2 

8.5 

.21 

.16 

.15 

.97 

1.2 

1.5 

6.1 

7.1 

6.9 

42 

38 

39 

.44 

..37 

.38 

119 

186 

185 

5.9 

5.1 

5.0 

14 

19 

20 

75 

63 

62 

32 

32 

34 

9.1 

9.9 

10.0 

60 

58 

57 

26 

24 

23 

40 

34 

34 

28 

26 

27 

1.8 

1.4 

1.4 

37 

25 

24 

4.0 

3.9 

3.9 

100 

116 

123 

7.2 

4.6 

4.7 

80 

106 

111 

.87 

.85 

.05 

12.3 

10.0 

11.0 

21 

19 

19 

20 

16 

16 

65 

r6 

98 

4.6 

4.7 

4.8 

9.7 

12 

12 

7.8 

7.5 

8.3 

L3 

L3 

L3 

134887^— YBK  1919- 
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FARM  LABOR— Continued. 

—  IFojM  o/maU/ami  labor  bi/  chssea  and  States.  1910  and  1919 — Continued. 


Taiilb  Z04.— Wages  of  classes  o/  male  farm  labor,  yearly,  in  United  States,  1866-1919. 


Yearbook  of  the  Department  of  Agrictdttare,  1919, 


Of  the  totBllaborlii 
Ibe  dsv.  with  board  ti 
£he  tliiroau  alCrop  E. 


HOW  FARM  LAIfOR   IS  HIRED. 

.11  [arma  o(  the  Vailed  States,  the 
rithcHit  board,  is  estimated  as  [oil 

;t05. — Percentage  of  loUil  hired  labor,  6y  rfiuisioiis. 


,.... 

Stat^. 

'B 

North 
Central, 

North 
Central, 

WBSt.t 

Allui- 
llc' 

s 

West' 

Hlrc.ll.ylbe- 

Pa  am 
38.1 

a; 

10.  G 

e.9 

Percint. 
7.  J 

Pircent 

Pacini 

Facial. 

Ptrctml 

Ptrcem. 

"•'tffflS"'"  ■"""*" 

'ii 

10.8 
1.6 

1X8 
3.4 

""iSSS— 

100.0 

100.0 

100,0 

100,0 

100.0 

loao 

mat 

3s!l 

?■! 

17.8 

50.4 

U.S 

1  U^ne,NDwU:unp3hire,Vornioii( 
Obk),  ladliinB,  lUiDois,  UiclitEan,  Wisconsin. 


s,  [(hode  Island,  Connecticut,  New  York,  New  la 


na.  South  CaroliUB,  Georgia,  Floriib. 


•  Uontana,  'Wyomlnc,  bolorodo,  'New  UexJco,  Arizona,' Utah,  'Nevada,  I<faho,  Washington,  OfkiA 
CaUKwnla. 

FARM  AND  LAROR  INCOME. 


nouut  that  the  fa. 
from  tlio  farm  inc< 
oihialnviislraent 


T  has  left  for  his  lalior  after  S 

.    It  repnutenis  what  he  o 

l)ocn<l«lucto'i.    Inaililil 
[I  the  farm),  ^rden  prodi 


represents  the  amount  of  maier>T>II- 

5  per  cent  interest  oj 
ledasarosiiU  ofhls^ 


MisceSaneotia  AgricuUural  Statistica. 
VALUE  OF  PLOW  LANDS. 
Table  307.— Vaiue  o/phw  la:idt,  by  SlaUs,  19!7-I'. 


742 


Yearbook  of  the  Department  of  Agriculture^  1919. 


INDEX   NUMBERS. 
Table  308. — Index  numbers  of  prices  of  meat  animals j  monthly  and  average,  1910-1919, 


Date. 

1919 

1918 

1917 

1916 

1915 

1914 

1913 

1912 

1011 

1910 

Aver- 
age. 

Jan.  15 

13.46 
13.51 
14.06 
15.01 
15.34 
14.98 
15.61 
15.56 
13.44 
12.22 
11.88 
11.54 

12.59 
12.65 
13.06 
13.55 
13.83 
13.62 
13.68 
14.21 
14.50 
13.79 
13.37 
13.40 

8.53 
9.42 
10.70 
11.71 
11.84 
11.72 
11.47 
11.84 
12.79 
13.04 
12.47 
12.74 

6.46 
6.94 
7.63 
7.85 
7.98 
8.00 
8.04 
8.05 
8.38 
8.04 
8.09 
8.15 

6.67 
6.46 
6.46 
6.59 
6.80 
6.86 
6.83 
6.74 
6.77 
6.96 
6.46 
6.25 

7.06 
7.27 
7.37 
7.40 
7.29 
7.22 
7.41 
7.63 
7.68 
7.14 
6.80 
6.61 

6.40 
6.70 
7.08 
7.36 
7.08 
7.19 
7.26 
7.20 
7.16 
7.14 
6.94 
6.86 

6.44 
6.64 
6.60 
6.30 
6.30 
6.27 
6.23 
6.66 
6.74 
6.86 
6.46 
6.42 

6.40 
6.10 
6.00 
6.80 
6.64 
6.46 
6.62 
6.87 
6.87 
6.68 
6.44 
6.37 

6.68 
6.71 
7.30 
7.74 
7.37 
7.20 
6.06 
.  6.67 
6.02 
6.80 
6.47 
6.21 

7.06 

Feb.  15 

8.14 

Mar.  15 

8.64 

Apr.  15 

8.01 

May  15 

6.05 

June  15 

&86 

July  15 

&00 

Aug.  15 

Sept.  15 

0.01 
0.01 

Oct.  15 

8.76 

Nov.  15 

8w44 

Dec.  15 

8.85 

Average! 

13.59 

13.49 

11.56 

7.77 

6.63 

7.19 

7.00 

6.26 

6.77 

6.00 

8l62 

1  Weighted  average. 

MEAT  PRODUCTION,   IMPORTS,  EXPORTS,  AND  CONSUMPTION. 

Production  of  dressed-weight  meat  In  calendar  vears  estimated  bv  the  Bureau  of  C^p  EstimateB  for 
1000,  ascertained  by  the  Bureau  of  the  Census  for  1009,  estimated  bv  the  Bureau  of  AniTnai  Industry  for 
1014-1918;  edible  offal  estimated  by  the  Bureau  of  Crop  Estimates  for  aU  years  from  these  peroentaf^  of 
dressed  weight:  Beef,  including  veal,  17.78  per  cent;  mutton,  including  lamb,  6  per  cent;  pwk.  inchidfa^ 
lard,  15.66  per  cent.  Some  of  the  foreign  trade  numbers  are  approximate  averages,  and  the  amaU  munben 
of  meat  animals  in  this  trade  are  not  Included.  Beef  statistics  include  veal;  mutton  includes  lamb  and 
goat;  pork  includes  lard. 

Table  309. — Meat  prodixtion,  imports^  exports^  and  consumption^  1900-1918. 


Class  of  meat. 

1900 

8,962,806 

616,385 

9,286,245 

1909 

1914 

1016 

1017 

1018 

Production,  dressed  weight,  and  edi- 
ble olltil,  in  pounds  (000  omitted): 
Beef 

9,545,343 

646,277 

9,532,453 

7,150,738 

776,371 

10,141,684 

7,857,081 

665,667 

12,245,800 

8,628,030 

606,408 

0,773,886 

0,706,090 

668,818 

18,52^677 

Mutton 

Pork 

Total 

18,866,435 

19,724,073 

18,077,793 

20,768,507 

18,810,788 

28,366^8M 

Trend  of  production  since  1900  (1900— 
100): 
Beef 

100.0 
100.0 
100.0 

106.5 
104.9 
102.7 

79.9 
126.0 
109.2 

87.7 
108.0 
131.0 

06.2 

82.6 

105.2 

100.3 

Mutton *. 

I»ork 

00.6 
140.1 

Tot  al 

100.0 

104.6 

95.8 

110.1 

99.7 

123  0 

Per  capita  production,  in  poimds: 
Beef 

117.9 

8.1 

122.2 

105.4 

7.1 

105.3 

72.6 

7.9 

102.8 

77.1 

6.5 

120.2 

82.4 

4.0 

94.4 

03.2 

Mutton 

5  3 

Pork 

123.8 

Total 

248.2 

217.8 

183.3 

203.8 

181.8 

222  3 

lOach  cliiss  of  meat  as  a  percentage  of 
total  in  production,  in  percentages: 
Beef 

47.5 
3.3 

49.2 

48.4 

3.3 

48.3 

39.0 

4.3 

66.1 

37.8 

3.3 

60.0 

46.3 

2.7 

62.0 

41  0 

Mutton 

2  4 

Pork 

66.7 

Total 

!()().  0 
•2, 3-,0 

100.0 

100.0 

258,848 
19,876 
26,835 

305,559 

100.0 

100.0 

100  0 

Imports,  in  ponn<is  (000  omitted): 

Beef. 

Mutton 

40,425 

17,235 

1,171 

58,831 

27,641 
5,624 
2,821 

80,206 
608 

l>ork 

500 
5,000 

3,686 

2,500 

Total 

36,086 

31, 480 

'   1  "'■■ 
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MEAT  PRODUCTION,  IMPORTS,  EXPORTS,  AND  CONSUMPTION— Con. 

Table  309. — Meet  prodtcction,  imports,  exports,  and  consumption,  1900-1918 — Con. 


Class  of  meat. 

1900 

1909 

1914 

1916 

1917 

1918 

Domestic  exports,   in   pounds   (000 
omitted): 
Beef 

857,542 

600 

1,602,662 

499,828 

1,600 

1,003,223 

165,756 

3,847 

853,816 

396,442 

5,258 

1,468,457 

406,430 

2,862 

1,319,309 

796,785 
1,631 

Mutton 

Pork 

2,263,465 

Total 

2,460,804 

1,504,651 

1,023,419 

1,870,157 

1,730,601 

3,061,881 

Excess  of  domestic  exports  over  im- 
ports, in  pounds  (000  omitted): 
Beef 

855,042 

600 

1,602,662 

495,328 

1,600 

1,002,723 

193,092 
U6,029 
826,981 

356,017 

Ul,977 

1,467,286 

1,811,326 

380,789 

12,762 

1,316,488 

766,458 
1,023 

Mut  ton 

Pork 

2,259,880 

Total 

2,458,304 

1,499,651 

717,860 

1,694,515 

3,027,392 

Excess  cf  domestic  exports  over  im- 
port s  as  a  percentage  of  production, 
in  T>er(  entages: 

Beef 

9.5 

.1 

17.3 

5.2 

.2 

10.5 

U.3 

12.1 

8.2 

4.5 
U.8 
12.0 

4.6 

1.6 

13.5 

7.8 

Mut  Ion 

.2 

Pork 

17.4 

Total 

13.0 

7.6 

4.0 

8.7 

9.0 

13.0 

Domestic  exports  of  animal  fats  and 
oils,  in  pounds  (000  omitted): 
Beef 

245,000 
655,000 

900,000 

200,000 
450,000 

100,657 
460,580 

118,756 
456,603 

52,810 
384,655 

92,788 

Pork 

665,474 

650,000 

561,237 

575,359 

437,465 

648,262 

Domestic  exports  of  animal  fats  and 
oils  as  a  percentage  of  domestic  ex- 
ports of  total  meat,  in  percentages: 
Beef    

28.6 
40.9 

40.0 
44.9 

60.7 
53.9 

30.0 
31.1 

12.9 
29.2 

11.6 

Pork 

24.6 

Tot^l 

36.6 

43.2 

54.8 

30.8 

25.3 

21.2 

Consumption,   dressed   weight   and 
edible  olTal,  in  poimds  (000  omitted): 

Beef 

Mutton 

Pork 

• 

8,107,763 

615,785 

7,683,583 

9,050,015 

644,677 

8,529,730 

7,252,830 

792,400 

9,314,703 

7,501,014 

677,644 

10,778,523 

8,148,140 

611,230 

8,466,898 

9,030,440 

557,296 

10,750,097 

Total 

16,407,131 

100.0 
100.0 
100.0 

18,224,422 

111.6 
104.7 
111.0 

17,359,933 

18,957,181 

17,116,268 

20,338,432 

Trend    of   consumption   since    1900 
(1900- inO): 

Beef 

Mutton          

89.5 
128.7 
121.2 

92.5 
110.0 
140.3 

100.5 

83.0 

110.1 

111.4 
90.6 

Pork 

139.9 

Total 

100.0 

111.1 

105.8 

115.5 

104.3 

124.0 

Per  capita  consumption,  in  pounds: 
Bet'f    

106.7 

8.1 

101.1 

99.9 

7.1 

94.2 

73.5 

8.0 

94.4 

73.6 

6.7 

105.8 

78.7 

4.9 

81.7 

85.9 

Mutton               

5.3 

Pork 

102.3 

Total. 


215.9 


201.1 


176.0 


186.1 


165.4 


193.6 


1  Excess  of  imports  over  domestic  exports. 
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SECTIONAL  MEAT  CONSUMPTION   IN   THE  UNITED  STATES. 

By  the  processes  of  arrixing  at  the  meat  consumption  of  this  country,  followed  by  theccnsus  method  and 
by  the  estimates  made  in  the  Department  of  Agriculture,  it  has  been  impossible  to  detennine  what  it  is  in 
any  part  of  the  Nation.  Only  a  nat  ional  avera^re  could  be  obtained.  To  pro\ide  information  for  each  of  the 
divisions  into  which  the  country  is  customarily  divided,  the  Bureau  of  Crop  Fstimatrs  has  appealed  to 
many  of  its  localcropcx)rrcspondents  to  make  careful  estimatcsof  per  capita  consiunption,  with  subdivision 
of  the  people  of  their  districts  into  url  an  and  rural,  and  estimates  for  each  class.  The  re<^.uest  was  tor 
"iwunds  of  dressed  weight  as  would  be  sold  by  the  butcher."  The  resulting  averages  for  the  United 
Ftatcs,  urban  and  ruralcombincd,areapproxim'ately  the  same  asthose  secured  by  national  statlsticsand 
estimates  of  slaughter,  reduced  bv  the  exported  national  surplus— lower  for  beef  and  higher  for  theothor 
cljusses  of  meat.  Tlie  interest  of  tbe  investigation  ischiefly  in  the  geographic  dilTerences,  and  in  the  oom- 
psirison  between  farm  and  town  consumption:  these  can  be  observed  in  the  accompanying  tabic.  Esti- 
mates were  made  for  poultry  as  well  as  for  "meat." 

Table  310. — Estimated  per  capita  meat  coiisiimption. 


Class. 


URHAN. 

North  Atlantic 

North  Central,  east 

North  Central,  west 

South  A  tlantic 

South  Central 

Western 


Total. 


RURAL. 


North  Atlantic 

North  Central,  east. . 
North  Central,  west. 

South  Atlantic 

South  Central 

Western 


Total. 


TOTAL  POPULATION. 


North  Atlantic 

North  Central,  east. . 
North  Central,  west. 

irouth  Atlantic 

^'outh  Central 

Western 


Total. 

Pounds. 
16C.8 
176.8 
181.4 
158.4 
178.4 
177.8 


Beef. 

Pounds. 
64.0 
75.6 
77.5 
55' 1 
66.1 
76.2 


171.6 


174.7 
196.2 
212.7 
172.4 
182.4 
188.2 


187.1 


168.8 
186.0 
202.3 
168.9 
LSI.  6 
183.1 


Total. 


1 79.  U 


68. 3 


47.1 
48.3 
57.4 
28.5 
28.6 
64.7 


41.6 


59.6 
62.7 
64.1 
35.2 
36.3 
70.3 


Veal.       Mutton. 


Pounds. 
13.5 
11.6 
11.7 
5.7 
4.4 
16.3 


11.8 


10.7 
7.2 
6.3 
3.2 
1.7 
9.3 


5.4 


12.8 
9.5 
8.1 
3.8 
2.3 

12.7 


51.0 


8.4 


Pounds. 

10.9 
7.3 
6.8 
5.4 
8.7 

13.6 


9.3 


7.6 
5.8 
3.8 
4.4 
6.9 
15.8 


6.5 


lao 

6.6 
4.8 
4.7 
7.3 
14.7 


Pork. 


Pounds. 
61.5 
69.3 
67.3 
76.3 
79.7 
60.5 


66.3 


85.5 
109.9 
113.1 
117.6 
121.3 

81.5 


109.7 


67.7 
88.5 
97.8 
107.1 
112.8 
71.3 


Poultry. 


Pounds, 
16.9 
.13.0 
18.2 
16.0 
19.5 
11.2 


IS.  8 


23.9 
25.1 
82.0 
18.7 
23.9 
16.9 


23.9 


18.7 
18.7 
37.4 
18.0 
23.0 
14.1 


7.8 


89.0 


2a3 


States  included  in  the  dilTorent  divisions  are:  North  Atlantic— Maine,  New  Hampshire,  Vermont)  If 
chusetts,  Khode Island,  Con noctiiut,  Now  York,  New  Jersey,  Pennsylvania;  North  Central, east — OhiOf 
Indiana,  Illinois,  Michigan,  Wisconsin:  North  Central,  west — Minnesota,  Iowa,  Missouri.  North  Dakota* 
Fouth  Dal 
Ciirollna, ! 

Louisiana,  Texas.  Oklahoma.  Arkansas:  Western— Montana,  Wyoming,  Colorado,  New  Mexico,  Ariiona^ 
Utah,  Nevada,  Idaho,  Washington,  (.;rogon,  California. 

Taiilk  311.-  -  Un ited  St(it( s  fon  i(jn  trade  in  meat  animals  and  meat  products^  1904-1919, 

The  following  tabulation  gives  in  round  numbers  the  domestic  exports  and  imports  of  meat  animals, 
meats,  and  meat  i)ro<luclsycarlv  sill'  e  IIHM.  NumlMTsofaninials  are  given  in  thousands,  i.e.,  OOOomittecL 
(Quantities  of  meals  and  fats  are  given  in  millions  of  poiuids,  i.  e.,  000,000  omitted. 

[ruitcd  States  Bureau  of  Korei'-'n  and  Domeslie  Commerce.] 
Cattle.  Sheep. 


Year  ending  June  30— 


Ex- 
ports. 


I     Im- 
I  ports. 


Swine. 


^feats. 


Fats  and  oOs. 


1904 SlW  ;  16 

VMV) I  5r».S  !  2S 

190(*. '  5.S4  i  29 

1»)7 1  AZ\  I  32 

190>< '  319  92 

IIKH? 2()S  I  139 

1910 ■  IS!)  196 

1911 !:,•)  1S3 

1912 KVi  31S 

1913 :  2.-)  I  42,5 

•914 '  IS  I  S72 

^l-^ I  5  ;  5:^9 

.jl'i !  71  :  4:59 

1917 l.i  I  37.> 

■91S '  LS  '  294 

919 42  440 


Ex- 

ports. 

301 

2(i8 

113 

135 

101 

68 

4f) 

121 

157 

187 

IW 

47 

52 

59 

8 

16 


I 


Im- 
ports. 

23S 

1S7 

211 

225 

225 

103 

126 

53 

22 

15 

224 

1.53 

236 

ir>o 

17S 
103 


,     Ex- 

Ex- 

1 ports. 

ports. 
1,S15 

1 

6 

44 

1,^12 

59 

2,206 

21 

1.9GS 

31 

1,S28 

19 

l,4Ji4 

4 

l,0:i7 

9 

1,193 

19 

\,zm 

15 

1,196 

10 

1,115 

S 

1,544 

22 

l,9.5ti 

22 

1,950 

9 

1,.S40 

17 

2,476 

Im- 
ports. 


1 

3 

2 

2 

2 

4 

11 

9 

11 

15 

205 

226 

101 

22 

:«) 

199 


Ex- 

Im- 

ports. 

ports. 

810 

827 

1,061 

958 

913 

767 

523 

687 

760 

695 

10 

630 

620 

603 

566 

478 

848 

IS 
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RAILWAY  FREIGHT  TONNAGE. 
Table  312. —  Tonnage  carried  on  railways  in  the  United  States,  1915-1918.^ 


Year  ending  June  30—                       Year  ending  Dec.  31— 

Product. 

Class  I  and  II  roads. 

Class  I  roads. 

1915 

1916 

1916 

1917 

.       1918 

FAKM    PRODUCTS. 

Animal  matter: 
Animals,  live 

Short  tons. 
15,021,432 

Short  tons. 
16.963.922 

Short  tons. 
17.M4  .^«u 

Short  tons. 
17,9a>,829 

Short  tons. 
17,257,034 

Packlng-hoiise  products- 
Dressed  meats 

2,503,317 
1,149,930 
2.540,376 

2,656,235 
1,400,858 
2,774,708 

2,^7,571 
1,396,132 
2,6.33,043 

2,965,709 
1,3.)7,265 
2,566,603 

3,713,766 
1,302.754 
3,510,281 

Hides  and  leather 

Otherpacking-house  products. 

Total  packing-house  prod-  i 

ucts    

6.193.623 

A.»1.M1 

6,836,746 

6,889,577 

8,526,751 

Poultry  (including  game  and 
fish)." 

861,670 

370,426 

4,212,584 

1,016,484 

503,248 

4,629,143 

1,096,624 

504,927 

4,740,560 

1,022,472 

499,054 

5,541,214 

1.154  040 

Wool 

493,651 
6,338,483 

Other  animal  matter 

Total  animal  matter 

26,659,735 

29,944,598 

30,473,161 

31,858,146 

35,769,959 

Vegetable  matter: 
Cotton 

5,012,705 
17,898,288 

4,052,241 
18,192,083 

4,212,062 
17,621,285 

3,552,222 
17,678,958 

3,550,117 
18,735,809 

Fruit  and  vegetable 

Grain  and  grain  products- 
Grain 

53,446,686 

9,596,763 
8,036,745 

57,686,165 

10,472,225 
7,992,496 

55,684,841 

10,318,950 
8,234,081 

46,372,019 

10,065,219 
8,413,089 

55,8€6,640 

10,587,769 
8,630,062 

Grain  products- 
Flour 

Other  grain  products 

Total  grain  and  grain  prod- 
ucts   

71,080,194 

78,150,886 

74,237,872 

64,850,327 

75,084,471 

Ilay  

7,649,093 

3,727,194 

1,051,648 

10,547,913 

7,312,879 
3,917,381 
1,085,843 
8,988,002 

7,243,164 
3,762,495 
1,016,198 
9,304,818 

8,314,485 
4,235,353 
1,028,771 
9,204,495 

8,239,412 
4,204,165 
1,159,572 
9,256,889 

Sugar 

ToDacco 

Other  vei^etable  matter 

Total  vegetable  matter 

116,767,035 

119,699,295 

117,397,894 

108,864,611 

120,230,435 

Total  farm  products 

143,426,770 

149,643,893 

147,871,055 

140,722,757 

156,000,394 

OTHER   FREir.HT. 

Products  of  mines 

556,581,^50 

93,971,282 

132,410,447 

76,013,494 

706,029,210 
106,856,873 
182,916,449 

92,776,482 

680,122,775 

93,819,387 

185,024,643 

95,162,207 

732,655,519 
100,838,196 
188,795,813 

101,006,438 

734,790,653 

97,042,938 

176  197  263 

Products  of  f  >rests 

Manufactures 

All  other  (including  all  freight  in 
less  than  carload  lots ) 

99,031,942 

Total  t  )nnago 

1,002,403,943 

1.238.222.907    i  309  nno  Ofi? 

1,264,018,723 

1,263,063,190 

>  compiled  from  reports  of  the  Interstate  Commerce  Commission.  Original  shipments  only,  excluding 
freight  received  by  each  railway  from  connecting  railways  and  other  carriers.  Figures  exclude  the 
relatively  small  tonnage  originating  on  railroads  of  Class  III  (roads  liaving  operating  revenues  of  less  than 
11,000,000  a  year;,  except  that  for  the  calendar  years  1916  and  1917  only  Class  I  roads  are  included  (roads 
having  amiual  operating  revenues  in  excess  of  $1,000,000). 

FARM   TRACTORS. 
[Manufacturers'  estimate,  furnished  by  the  Bureau  of  Public  Roads.] 

Table  313. — Farm  tractors  in  the  United  States. 

Number. 

On  hand  Doc.  31,  1917 15,525 

Manufactnrc<l  diu-ing  191'> 132,697 

Sold  in  rnitP<l  States  during  1918 96,470 

Sold  f'jr  export  <liu-iiig  1918 36, 351 

Do  hand  Dec.  31,  1918 314,936 
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FARM  TRACTORS— Continued. 
Table  313. — Tractors  of  different  (belt-rated)  horsepower  manufactured  1918  and  1919. 


Makers  rating  belt- 


9. 10, 12  horsepower 

16  and  18  horsepower . . . 
20 and  22 horsepower. . . 
24  and  25  hoi'sepower . . . 

24, 25,  26  horsepower 

27,  28,  30, 32  horsepower. 


1918 


Number. 

1,141 

20,629 

72,238 


19191 


20,616 
2,212 


Number. 

8,220 

48,545 

157,671 

40,875 

'■"27,'465 


Makers  rating  belt— 


35  and  36  horsepower 

40  and  50  horsepower 

40, 45, 50  hOt*sepower 

60, 65 ,  70, 8  J  h  orsepower  . 
60, 66, 70, 75, 80  horsepower . 
Not  g^ven 


1918 


1919  i 


Number, 


1,331 

'*9i3 

"6,'668 


Number. 
5,435 


1,780 


1,596 
23,409 


>  Estimated. 

WAGON  AND  MOTOR-TRUCK  HAULS. 
Table  314. — Wagon  and  motor-truck  hauls  from  farms  to  shipping  points,  1906  and  1918, 


Item. 


United  States: 

Motor  trucks,  1918. 

Wagons,  1918 

Wagons,  1906 


Geographic  division.* 

New  England: 

Motor  trucks,  1918 

Wagons,  1918 

Wagons,  1906 

Middle  A  tlantic: 

Motor  trucks,  191? 

Wagons,  1918 

Wagons.  1906 

South  Atlantic: 

Motor  trucks,  1918 

Wagons,  1918 

W^ons,  1906 

North  Central,  cast: 

Motor  trucks,  1918... . 

Wagons,  1918 

Wagons,  1906 

North  Central,  west: 

Motortrucks,  1918 

Wagons,  191S 

Wagons,  190tJ 

South  Central,  cast: 

Motor  tnicks,  1918... . 

Wagons,  1918 

Wagons,  1906 

South  Central,  west: 

Motortrucks,  1918 

Wagons.  1918 

Wi^ons.  1906 

Rockv  Mountain: 

Motortrucks.  1918 

Wagons,  191S 

Wagons,  1900 

Pacific: 

Motor  tnicks,  1918 

Wagons.  191.S 

Wagons.  lyOO 


Dis- 
tance. 


Milc8. 

11.3 

9.0 

9.7 


10.0 
7.2 
7.2 

12.2 
7.6 
6.5 

9.8 
8.4 
9.9 

9.3 
6.3 
7.0 


10. 
7. 


8.7 

12.9 
10.4 
11.1 

13.0 
10.  9 
12. 6 

21.0 
20. 2 
10.8 

12.3 
11.2 
11..') 


Round 

trips  per 

day. 


Number. 
3.4 
1.2 
1.2 


4.5 
L8 
1.7 

3.4 
1.6 
1.7 

4.0 
1.4 
1.2 

4.8 
2.0 
1.8 

3.8 
1.5 
1.4 

3.2 
1.0 
1.0 

2.9 

1.0 

.9 

1.2 
.4 


2.9 
1.4 
1.1 


Load. 


Com.i 


Wheat. 


Bushels. 
58 
39 
39 


62 
38 


Bushels. 
84 
56 
55 


60 
45 


Cotton. 


Bales. 
6.6 
3.6 
3.4 


69 

78 

39 

47 

41 

48 

45 

57 

29 

36 

35 

42 

64 

90 

41 

54 

40 

48 

54 

84 

42 

67 

39 

52 

58 

86 

26 

38 

29 

37 

57 

72 

20 

40 

29 

38 

48 

70 

46 

60 

49 

60 

74 

105 

71 

07 

45 

70 

6.0 
3.5 
3.1 


7. 
3. 
3. 


6.7 
3.8 
3.8 


Cost  of  hauling  per  ton  per 
mile. 


Com. 


Cents. 
15 
33 
19 


11 
39 


14 
39 
24 

19 
41 
28 

n 

29 
16 

18 
33 
17 

12 
45 
24 

17 
49 
22 

36 
52 
10 

20 
23 
2^ 


Wheat. 


Cents. 
15 
30 
19 


14 
38 


14 
38 
26 

18 
39 
24 

9 
26 
18 

14 
29 
16 

10 
36 
23 

15 
32 
21 

29 
42 
20 

17 
22 
21 


Cotton. 


Cenu. 
18 
48 
27 


20 
48 
27 


13 
62 
31 

20 
47 
26 


iNotshi'lic'l. 

«Tho  gwgraphic  di\-isions  arc— New  I-.nRlanfl:  Maine,  New  Hampshire,  Vermont,  Mas.sachusottS, 
Kliode  Islati'l.  ('onne<ticut;  Mi<l<ile  Atlantic:  New  York,  New  Jersey,  Pennsylvania;  South  Atlantic: 
Delaware.  Maryland.  Virginia.  West  \  irgiiiia.  North  Carolina.  South 'Carolina,*  (J eoreia,  Plorida;  North 
Ccntrul  east  «)l  the  Mississii)pi  Kiver:  oiiio,  ln«iianu,  Illinois.  Michipun.  Wisconsin:  North  Central  woil 
of  the  Mississip])!  Kiver:  Minnesota.  Iowa,  Missouri.  Nortli  Pakota.  South  Dakotii,  Nebraska,  KanMs: 


•/x> 
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RURAL  AND  AGRICULTURAL  POPULATION. 


Table  315. — Rural  and  agricultural  population  in  various  countries. 


Rural  population. 

Population  dependent  upon 
agriculture. 

Country. 

Year. 

Number. 

Per  cent 

of  total 

popular 

tion. 

Year. 

Number. 

Per  cent 
of  total 

United  States 

1910 

49,34«,883 

53.7 

1900 
1900 

1900 

Austria-IIunpar>': 

Austria 

13,447,362 
13,061,118 

51.4 

Ilungary 

67.8 

Total  Austria-Hungary 

26,508,480 

58.4 

1910 

Bel^inni 

1,654,277 

22.3 

British  India 

1901 
1905 
1911 
1900 
1891 
1907 
1900 
1900 

191,691,731 

3,089,301 

1,023,962 

1,555,357 

17,435,888 

17,089,496 

854,787 

3,367,199 

65.1 

BuLiaria 

76.6 

Denmark 

1911 

1,647,350 

59.7 

37.1 

Finland 

67.3 

France 

1906 

22,716,011 

57.9 

45.7 

German  v 

27.7 

Norvvav 

38.5 

Portugal 

1890 
1900 

3,458,996 
4,836,904 

68.5 
81.2 

62.1 

Roumania   

1897 
1897 
1897 
1897 
1897 

1897 

1900 
1900 
1900 

Russia: 

Cam-asus t 

7,266,428 
6,361,466 
5,302,850 
69,470,360 
4,448,456 

78.2 

Central  Asia 

82.1 

Poland 

56.4 

Russia  proper 

74.3 

Sil)eria 

77.2 

Total  Russia 

92,849,560 

73.9 

Berbia 

2,097,988 
2,344,612 
1,067,905 

84.2 

Sweden                  

45.6 

Switzerland       

1900 
1911 

1,047,795 
7,907,556 

31.6 
21.9 

32.2 

United  Kingdom: 

Ennland  and  "Wales 

• 

Table  316. — Number  of  persons  engaged  in  agriculture  in  various  countries. 


Country. 


United  States 

Algeria 

Argentina 

Australia 

Austria- II  iiii.i:ary 

Bel;:inin 

Bolivia 

British  Imlia 

British  Ncrtli  Borneo... 

Bulgaria 

Canada   

Cevjon  

Chile 

Cuba        

Cy])rii-       

l»enni;.i  k 

Ep\|'t 

Fcdfran.l  Malay  States. 

Finland    

Fonno-^a 

Franiv 

GeiTuauv 


Year. 


1910 
1881 
1895 
1901 
1900 
1900 
I'.JOO 
1«.H)1 
1»K)1 
llMVo 
IWl 
1<K)1 
11»07 
1907 
1901 
1911 
1W7 
19«)l 
1900 
1905 
1906 
1907 


Males. 


Number. 


10,682,039 
636,078 
318, 149 
377, 626 
8, 185, 250 
533,665 


63,026,365 


895,206 

707,997 

745,074 

448,  .V46 

364,821 

33,611 

3.S6, 016 

2,258,005 

115,027 

321, 538 

76:3, 456 

5, 452, 392 

5, 146, 723 


Per  cent 
of  males 

in  all 
occupa- 
tions. 


35.2 
74.8 
28.0 
29.5 
58.5 
23.6 


67.3 


73.3 
45.4 
65.0 
50.3 
52.2 
62.8 
45.7 
67.2 
28.2 
51.4 
70.6 
41.9 
27.7 


Females. 


Number. 


1,806,584 
91,602 
67, 174 
39,029 

5, 935, 805 
163,707 


27, 867, 210 


837,406 

8,940 

318, 551 

21,877 

3,110 

2,757 

110, 169 

57,144 

52,324 

102,008 

263,664 

3,324,661 

4,585,749 


Per  cent 
of  females 
in  all 
occupa- 
tions. 


22.4 
53.7 
13.4 
11.1 
70.3 
17.6 


m.b 


94.9 

3.7 

65.4 

6.2 

4.2 

20.8 

28.5 

33.3 

82.7 

39.6 

82.4 

43.2 

4&3 


Total  persons  en- 
gaged in  agricul- 
ture. 


Number. 


12,388,623 

727,680 

385,323 

416,655 

14,121,055 

697,372 

564,009 

90,893,575 

32,892 

1,732,612 

716,937 

1,063,625 

470, 423 

367,921 

36,368 

496,185 

2,315,149 

167,351 

423,546 

1,027,120 

8,777,053 

9,732,472 


Per  cent 
of  persons 
in  all 
occupa- 
tions. 


32.5 
7L3 
23.6 
25.6 
63.0 
21.9 
43.5 
67.1 
64.2 
82.4 
39.9 
65.1 
37.7 
47.6 
54.5 
40.3 
65.6 
35.5 
48.0 
73.3 
42.4 
34.6 
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IIUKAL  AND  AORUn^LTURAL  POPULATrON-Continued. 
Tahkk  'Mi\.     Nuinbvr  of  ptrsnus  nufafjrd  in  agriculture  in  various  countries — Contd. 


Mules. 


Females. 


Countrv. 


(iltMNV 

Onumil» 

Italy 

Jtiiiuikn 

Malt u  mill  liozo 

Maiirlthis , 

Noihorlaivls 

Now  /.oaliUiti , 

Nnrw-ay , 

riiilipnino  Ishuuls 

rortoKioo , 


Ye:ir. 


I 


Nunil)er. 


Por  cent 
of  inalos 
I     in  all 
.  o<*c'U]>a- 
tioti.s. 


Number. 


.  Per  cent 

;of  females 

in  all 

occuf>a- 

tions. 


Total  persons  en- 
gaged in  agricul- 
iura. 


Number. 


I'.MU 
llUl 

1S'.»9 

r.iii 


;j2i,  v:o  : 

(»..17n,2T7  I 


17. 3 
.*»7. 1 

:>7.y 


H.  ♦♦72 
7. 72-2 


12.2 
4H.  7 
60.5 


10,  £«  I 
103,  MA 


1H.3  i 

57. 1  ■ 

32.  •>  ■ 

2^.5  ' 


3,»U3 

5,  ^JS'I 

7.».rM 

7.472 


15.8 ; 

3S.0  ! 


1S.4 

S.3 


rortiii'.al ■    l\*^^ 


In  Kun^;* , 


1S'.»7 

l.v.>7 


Ti^tal 1S'»7 

IS| .  l.i.\*l!\ 11^' I 

8orlM;i i  1»*H) 

8iorin  l.«'*>no :  i\M>\ 

Si>:UU lAX^ 

Sa*  tMiT. li*X^ 

Sa*  li  .-t^rl.tml 1».W 

Ti  iiMtl.'ul  ,imi  ToUuo li^M 

IniiMi  ofSimih  .\fn^a.    ..  l'V-4 

I"  \\\u\\  K  in^Tilom  1  -.  v : 


1,1W,777 
1.127.2«»S 


13,  SiK.  ,VV% 
2,ih»2,»»tVi 

l.V«.J0l,47i'> 


311.7111 

.N.  7iV« 

3,741.7^1 

7r«l.0lt> 

3i>".\i':i 

51. 744 

>  s»,  — .* 

..    IV   .',  >4- 


57.  S 
73.3 
65.3 


5i».  h 
KVX  2 

tV.  7 


iV».  5 
2!i.7 
5S.1 
.=^2.4 
«^i .  1 
54.7 
.V.S 


«J0,2M*. 

i,s*;s 

3!A>,2l'3 


8.8 

3.9 

52.0 


1/»74.1'*4 
HXMi7 


328,092 

16,538 

9,5«Vii,340 

271, 4S3 

13,848 

78,482 

570,278 

111,116 

307,528 

1,:»4,063 

U«,761 

1,507,561 


3S.0 
3ii.5  i 


15.782,669 
2, 198, 102 


2  "C-i  ■5i'*l 


37.  1  1    17,  VSO,  1 1 1 


l.v.'24 

v\S 

4.:44 

21.7 

77.". i^^  . 

51.  < 

3.vv::4  . 

53.  S 

s\ ;«? 

16.1 

■-".:  o 

»».3 

<^:.  .k'7 

m,.:> 

:.■■:.-.: 

2.  •*  1 

15, 7M 

325,224 

13,249 

4,517,000 

1,OM,280 

471,297 

77.309 

1.71ii,2S0 

2,3e;2,454 


Per  cent 
of  persons 

inaU 
oociip»- 

tions. 


44.6 

53.4 
58.8 
66.1 
13.9 
55.0 
29.6 
24.5 
33.4 
41.3 
02.8 
6L4 


55.6 
65.S 


56.7 


54.1 
64.7 
25.9 
56.9 
52.8 
30. 4 
4&4 
65.1 
12.4 


AiUnri-l.TrKAl.    I.  WD. 

;  V^  »-.'w<N..". -.i ....'.  :.  .^r..  :  .  v  •.:-.,  '..■.■,■:■.:.•:..  v.  i.  ".-."■.x:.:.;:.  cf  .\;:T'l:ul:un>.] 


V  .^,:v.. 


\.  ¥,'.i-i  k\  «  •;■.■* 


V    >  .1    . 


>  .      ■       '  K   ^     ^      •-      ."    I 


^       ,' 


.      *    ■      -v 

N 

%\ 

t » 
1 1 

n 
1  ■ 

1  < 
1  ■ 

.  -    ■.. .. 

... 

.    ■     V  . 

V 

• 

■     •■  _- 

•    ■    * 

1 1 

•  ( 

1 1 
l» 

» 1 

I  < 

I I 

1  1 
t  ■ 

1  ■ 

;"*.  r  .•:rr. 

.^.-  .'  r.- 

• 

V     . 

■  1 

■. 

Cul'Jrsted  bad.* 

^  »'.r 

.vnj.Toni. 

.4  .-.'*. 

2W-  r^.iw 

:  Pcronit 
:  ofioul 
-    mm. 

. 

PcrermC 
15.4 

1 

442.  illW 

.S 

3.3 

2.7 

1  * . 
•>  > 

-!,.  44f..  -OP 

6l1 
1.4 
4.3 

>.  r:..w 

35.4 
43.8 

3il.» 

^   *■  .vx:  Lv*.  sad 


N  N.       "l 


>-^..!.  :.-'<  ^BX 


Miscellaneous  AgricuUural  Statistu 

AGRICL'LTl'BAL  LAND-Conlinucd. 

-  Total  area  aiid  a^jricullural  land  in  lar 


fif^iin'  !oT  "cullivatod  IudiI"  in  Smtifrbind  ciFludps  urtifiriB]  meadows  and  psslun 

NATIONAL  FORESTS. 

S. —  Xalional  ForesU:  Timber  diapoicdof,  qiianlily,  price,  and  numbrr  < 
iind.r  specified  heada,  and  detaiU  of  grazing  pririlrgea,  gears  erulfd  J 

[Rcparted  b;  tbc  Forest  Scrrice.) 


-- 

YearendedJuneaO- 

1SI5 

ImItis 

10,840 
9(»;»06 

1917       ] 

lIS' 

IB18       1 

M,o;s 
es,37fi 

128,860 

13,037 
1,*M,299 

191B 

Fnvliml-ri. 

2ni,597 

10, 9ns 

1,093,589 

90)798 

.-d"o.t: 

Timi.r-iiU's: 

l^"::;'[L!r 

,dX'. 

lUuu 

iiid  Uw 

td  h* 

230 

750 
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NATIONAL  FORESTS— Continued. 


Table  318. — National 
users,  revenue  under 
SO,  191 5 y  to  i9/9— Continued. 


ioruil  Forests:  Timber  disposed  of  qtumtityj  pricey  and  number  of 
nder  specified  heads  j  and  details  of  grazing  privuegeSf  years  ended  June 


Item. 


Grazing: 

Number  of  permits. 


Kinds  of  stock — 

Cattle Number. 

C  xits Number. 

Hogs Number. 

Horses - Number. 

Sheep Number. 

Total ! 


Year  ended  June  30 — 


1915 


30,610 


1,627,321 

51,409 

2,792 

96,933 

7,232,276 


1916 


33,328 


1,758,764 

43,268 

2,968 

98,903 

7,843,205 


9,010,731  I    9,747,108 


1917 


36,638 


1,953,198 

49,939 

2,306 

98,880 

7,586,034 


9,690,357 


Special    use    and    water-power    permits 
Number.. 


Revenue: 
From— 

Timber  sales dolls. 

Timber  settlements  1 dolls. 

Timber  trespass dolls. 

Turpentine  sales dolls. 

Turpentine  trespass dolls. 

Fire  trespass dolls. 

Occuj)ancy  trespass dolls. 

Special  uses dolls. 

Grazing  fees dolls. 

Grazing  trespass dolls . 

Water  power dolls. 


Total  revenue,  dollars. 


5,657 


1,211,985 
3,181 
7,284 
8,915 


661 


78,601 

1, 130, 175 

5,818 

89,104 


5,251 


1,367,111 

2,299 

37,712 

14,402 


5,471 


85,235 

1,202,405 

7,810 

101,096 


6,056 


1,595,873 

17,102 

18,870 

8,156 


52,514 


108,329 

1,544,714 

5,081 

106,389 


3  2,535,814  '    2,823,541 


3,457,028 


1918 


39,113 


1919 


39,152 


2,137,854 

57,968 

3,371 

102,156 

8,454,240 


10,755,589 


5,810 


1/619,867 

99,502 

2,330 

8,334 


3,618 

1,207 

119,979 

SI,  702, 585 

23,532 

93,976 


3,574,930 


2,135,527 

60,789 

6,154 

93,251 

7,935,174 


10,229,805 


6,101 


1,608,887 

8,039 

8,828 

13,220 

602 

6,250 


136,134 

2,656,062 

62,206 

72,322 


4,368,415 


» Includes  timber  taken  in  the  exercise  of  permits  for  rights  of  way,  development  of  power,  etc 
« Includes  $296  from  sale  of  live  stock, 
s  Refunds  during  year,  154,575. 

Table  319. — Area  of  National  Forest  landSy  June  SOy  1919. 

[Reported  by  the  Forest  Service.] 


State  and  forest. 


Alabama: 
Alabama. 

Alaska: 

Chugach. 
Tongass. . 


Total 


Arizona: 

Apache.  . . 
('ocoiiino. . 
Coroijado>, 

Crook 

DLxie  I  - . . . 
Kaibab. . . 
Proscott... 
Sitgreaves. 

Tonto 

Tusavan . . 


Total. 


Arkansas: 
Arkansas'. 
Ozark'... 


Net  area. 


Acret. 
36, 418 


5,124,826 
15,449,717 


20,574,643 


State  and  forest. 


1,182,179 
1,650,095 
1,305,698 

870, 106 
17,680 

7.^2.339 
1, 432,  fyX) 

650, 877 
1,993.305 
l,29y,9.>l 


11,154,92;} 


California: 

Angeles 

California 

(Meveland 

Crater  I 

Kldorado* 

Inyo » 

Klamath  i 

Lassen 

Modoc 

Mono  1 

Monterey 

riumas.' 

Santa  Bar1)ara. 

Se<juoia 

Shasta 

Sierra 

Siski^'oii  I 

Stanislaus 

Tahoe » 

Trinity 


Net  area. 


--.   I 


627, 149 
274,072 


Total. 


Total. 


901,821 


Colorado: 

Arapahoe... 
Rattlement. 
Cochetopa . . 
Colorado... 


Aerei. 

817,441 

807,408 

647,851 

47,007 

640,060 

1,101,200 

1,496^884 

036,057 

1,186,273 

785,701 

320,281 

1,144,418 

1,680,251 

1,875,000 

890,014 

1,488,665 

348,010 

810,802 

531,210 

1,428,388 

18,814,600 


1  For  total  area,  see  Ta])le  320,  "National  Forests  extending  into  two  States. *' 
s  Includes  1  240  acres  acquired  under  the  Weeks  law. 
'  Includes  lo8  acres  acquired  under  the  Weeks  law. 


634,451 
646,018 
016,976 
860,240 


MisceUaneovs  AffricuUural  Statistics. 
NATIONAL  FORESTS— ContiDued. 

!  ^19.— Area  o/ National  Forett  lamb,  /un«  30,  i9;9— Continued. 


752 


Yearbook  of  the  Department  of  Agriculture^  1919. 


NATIONAL   FORESTS— Continued. 
Table  319. — Area  of  National  Forest  latuhy  June  30,  1919 — Continued. 


state  and  forest. 


Virginia: 

Natural  Bridge 
Shcn;uidoah  > . . 

ToUd 

Washington: 

Chelan 

Columbiii 

Col\iUc 

Kaniksu  > 

Okanogan 

Olympic 

Ranier 

Snoqualmie . . . 
Wasnington... 

Wenaha » 

Wenatchie 

Total 

West  Virginia: 
Shenandoah  * . . 


Net  area. 


Acre». 
77,401 
132,25(> 


209,057 


677,590 

785,389 

754,514 

257,603 

1,488,352 

1,534,583 

1,314,302 

697,635 

1,459,876 

313,434 

657,194 


9,940,3r2 


13,318 


State  and  forest. 


Net  area. 


Wyoming: 

Ashley  J 

Bighorn 

Black  Hill8» 

Biidgcr 

Caribou» 

Hay den  1 

Kedicine  Bow 

Shoshone 

T^irgheei 

Teton 

Washakie 

Wyoming 

Total 

Total,  National  Forests 
Appalachian  area  * 

Grand  total 


Aere$, 
5,9S7 

L122,277 
144, 4OT 
713,709 
6,311 
334,656 
477,098 

1,576,503 
335,481 

1,920,671 
853,315 
906,730 


8,384,174 


153,933,460 
646,776 


1C4,5£0,236 


1  For  total  area,  see  Table  330:  "  National  Forests  extending  into  two  or  more  States." 
*  Acquired  under  the  Weeks  law. 

Table  320. — Xational  Forests  extending  into  two  or  more  States. 


Forest. 


Coronado 

Dixie 

Crater 

Eldorado 

Invo 

Klamath 

Mono 

Siskiyou 

Tahoe 

Haydcn 

La  Sal 

Cache 

Caribou 

Kaniksu 

Minidoka 

Targhee 

Sioux 

Wenaha 

Black  Uills 

Ashley 

White  Mountain, 
Shenandoah 


Arizona-New  Mexico 

Arizona-Novada-Uiah . . . 

California-Oregon 

California-Nevada 

do 

California- Oregon 

California-Nevada 

California-Oregon 

California-Nevada 

Colorado- Wyoming 

Colorado-Utah 

Idaho-Utah 

Idaho- Wyoming 

Idaho- Wasliingt  on 

Idaho-Utah 

Idaho- Wyoming 

Montana-South  Dakota. . 

Oregon- Washington 

South  Dakota- Wyoming- 
Utah- Wvoming 

Maine-N'^ew  Hampshire. . 
Virginia- West  Virginia. . . 


Net  area. 


A  era. 

1,433,016 

508,443 

M6,199 

549,460 

1,947,600 

1,503,231 

1,350,017 

1,346,717 

645,063 

990,354 

688,831 

761,931 

681,518 

456,079 

581,349 

1,313,663 

171,408 

738,712 

632,090 

981,0tt 

300,688 

145,574 


MUeeOaneoua  AgnetOturai  UtaHsties. 
NATIONAL  FORESTS— Continued. 

Table  allowance* /or  National  ForegU,  1919. 


[Reportod  by  the  Fnirst  Servfrc.    The 
sloi'kiiiitiioriu'dinieie.) 


1  .VvPir  prrmfts  MiiCiirltrd  (or  osttle  and  han«  u 

•  ■>■.-.■  If  iKTinit*  :iulioriKd  far  cattle. 

•  .Vv'.'.ir  [wruklta  ^lutnoclied  loribMp. 


154887=— TBI  1911 
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NATIONAL  FORESTS— CoDtinued. 
Table  321. — Grazing  allowances  for  National  Forests,  1919 — Continued. 


Forest. 


Disirict  3— Continued. 

Ivincoln  ^ 

Manzano i 

Prescott* 

Santa  Fe » 

Sitgreaves  « 

Tonto  » 

Tusayan  * 


District  4: 
Ashley*-.. 

Boise* 

Bridger  * . . 

Cache » 

Caribou  * . . 
Challis  * . . . 

Dixie' 

Fillmore... 
Fishlake*., 
Humboldt. 
Idaho*.... 

Kaibab 

La  Sal*.... 
Lemhi  * . . . 

Manti 

Minidoka  * . 
Nevada  * . . 
Payette  * . . 
Powell  * . . . 
Salmon  * . . . 
Sawtooth  * . 

Sevier  * 

Targhoe  * . . 

Teton 

Toivabe*.. 

Uinta* 

Wasatch*.. 
Weiser*.... 
Wyoming*. 


Number  of  stock  authorized. 


Cattle  and 
horses. 


District  5:  * 

Angeles* 

California* 

Cleveland  * 

Eldorado* 

Inyo  • 

Klamath  * 

Lasson  * 

Modoc  * 

Mono  * 

Plumas* 

Santn  Harbara*. 

Sequoia* 

Shasta! 

Siprra» 

Stanislaus* 

Tahoc  * 

Trinity  ' 


District  G: 
Cascado*. . 
Chelan'... 
Columbia  *. 
'olvilloi... 

rater  * 

•^^wjchu*-''  ' 


+  30,600 

9,800 

+  64,000 

-  18,000 
+  10,3a5 
-66,000 

-  28,900 


+  536,755 


+ 
+ 


-  11,000 
+  5,200 
+  30,400 

-  30,200 
+  23,500 

9,300 

9,000 

20,400 

18,500 

-  54,850 

-  2,000 

-  9,200 

-  25,900 
+  18,700 

-  22,600 

-  25,000 
+    6,100 

-  7,700 
+  13,S()0 

15, 750 
11.200 
+  11,800 
+  36, 100 

-  12,500 
+  23,300 
+  3*>,200 
+  14,000 

-  13,300 
+  13,500 


4- 


Swine. 


1,200 


100 
400 


500 
160 


-3,805 


100 


400 
500 


+    150 


50 


Sheep  and 
goats. 


26,600 
85,000 
68,500 
121,000 
68,500 
100 
75,200 


-    924,950 


+ 


+ 


100 

148 

66 

131 

281 

90 

1 

32 

67 

339: 

107i 

5 

37 

69 

139 

77: 

52 

85 

75 

110 

285 

il3 

234 

20 

24 

194 

60 

63 

197 


,000 
,000 
,000 
,000 
,000 
,000 
,fX)0 
,600 
,000 
1,000 
,000 
,000 
,800 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 


-534,000       -1,200     -3,202,400 


+ 

+ 


+ 


+ 


4,100 

7,(100 

1,800 

11,725 

s.  :>oo 

10,250 
IM,  o.^ 
•15,  niM) 
5,  8<K) 
17, 100 
10,625 

12, 500 
18.  .TOO 
20,  ()25 
<♦,  OTyO 
13, 050 


+    500 


+  1,150 
300 


-    300 

COO 

200 

+  1,300 

+     400 

50 

415 


Yearlong  rates  (cents). 


Cattle. 


100 
100 
100 
100 
100 
100 
100 


+ 

+ 

+ 
+ 
+ 

+ 

+ 
+ 


50,000 
4,800 
21,200 
50,100 
32,000 
42,000 
65, 000 
81,000 
91,450 
11,500 
19, 8(K) 
3G,SflO 
76,750 
13, 000 
55,000 
24, 100 


-240,475  ;     +5,215 


+ 
-i- 
+ 


1,100 

5r)0 

1,300 

8,000 

IS,  OCK) 

8,200 


+    674. 5(K) 


+ 


27,000 
35, 000 
15.  m) 
50,000 
24,7(K) 
25, 300 


100 
120 
120 
120 
120 
100 
100 
120 
120 
120 
120 
100 
100 
120 
120 
120 
100 
120 
100 
100 
120 
100 
120 
120 
100 
120 
120 
120 
120 


Horses. 


125 
125 
125 
125 
125 
125 
125 


120 
120 
120 
140 
140 
100 
120 
120 
140 
140 
120 
140 
120 
140 
140 
140 
100 


120 
120 
120 
120 
120 
120 


125 
150 
150 
150 
150 
125 
125 
150 
ISO 
150 
150 
125 
125 
150 
160 
150 
125 
150 
125 
125 
150 
125 
150 
150 
125 
150 
150 
150 
150 


Swine. 


150 
150 
150 
175 
176 
125 
150 
150 
175 
175 
150 
175 
150 
175 
175 
176 
125 


150 
150 
150 
150 
1.50 
150 


'  5-y<'ar  permits  authorized  for  cattle  and  horses  and  sheep  and  goats. 
"  5-year  permits  authorized  for  sheep. 
'  5-year  permits  authorized  for  cattle. 


75 
75 
75 
75 
75 
75 
75 


7fe 
W 
W 
90 
00 
75 
75 

go 

90 
90 
90 
75 
75 
90 
90 
90 
75 
90 
75 
75 
90 
75 
90 
90 
75 
90 
90 
90 
90 


90 

90 

90 

105 

105 

75 

90 

90 

105 

105 

90 

105 

90 

105 

105 

105 

75 


90 
90 
90 
00 
90 
90  I 


Sheep 

and 

goats. 


25 
25 
25 
25 
25 
25 
25 


25 
80 

ao 

80 
80 
25 
25 
80 
30 
80 
30 
26 
25 
80 
30 
30 
25 
30 
25 
25 
30 
25 
30 
80 
25 
30 
30 
80 
80 


30 
80 
30 
35 
35 
25 
80 
30 
85 
35 
80 
35 
80 
85 
35 
85 
25 


80 
80 
80 

ao 

80 
80 


Miscellaneous  Agricultural  St€Uistics. 
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Forest. 


District  6— Continued. 

Fremont » 

Malheur  1 

Minam^ 

Ochoco  > 

Okanogan » 

Olympic 

Oregon » 

Rainier  1 

Santiam  * 

Siskiyou 

Siuslaw 

Snoqualmie 

Umatilla* 

Umpqua  1 

WaHowa* 

Washington 

Wenaha  * 

Wenatchee  « 

Whitman » 


District  7: 
Arkansas. 
Florida... 

Ozark 

Wichita.. 


Purchase  areas: 

.Vlatmma 

( 'ht'r()k»»e-Georgia. 

Mon<)n;:aheh» 

Natural  liridge... 

risL'ah 

Savannah 

Shenandoah 

White  Mountain.. 
White  Top 


Number  of  stock  authorized. 


Cattle  and 
horses. 


Swine. 


Totals,  1913 

Totals,  1914 

Totals,  1915 

Totals,  1916 

Totals,  l«M7 

Totals,  1!»1.S 

Totals,  iwl'.* 

Incrt'iso  or  deoreaso  in   1919 
ovJT  1W18 


+ 


+ 


15,000 

32,000 

15,050 

19,500 

15,500 

2,500 

4,100 

7,700 

350 

4,100 

1,500 


10,300 

1,400 

28,500 

250 
13,100 

950 
11,975 


+220,925 


30,000 
6,000 
7,890 
4,710 


48.600 


200 
3,800 

4a) 

400 
1,000 

710 
2,580 

110 
1,000 


+  10,200 


50 


1,000 


Sheep  and 
goats. 


95,000 

121,000 

72,000 

85,000 

100,000 


23,000 

58,000 

20,000 

4,200 

7,000 

7,200 

55,500 

10,500 

66,000 

5,000 

102,700 

66,000 

105,000 


Yearlong  rates  (cents). 


Cattle. 


+  1,050 

-1,180,700 

22,000 
3,000 
9,865 

2,000 
7,000 
1,972 

34,865 

10,972 

1 

1,200 
40 

1,000 
100 

100 
560 
100 

550  , 
430  ! 

750  ' 

1 

450 

S-W  : 

2,450 

3,180 

1,852,999 
1,891,119 
1,983,775 
2,008,675 
2. 120, 145 
2.359,402 
2,388,975 


+       29,573     - 


59,535 

87521,308 

65,645 

8,867,906 

64,040 

8,747,025 

58,990 

8,597,689 

54,680 

8,400,155 

51.685 

8,937,837 

48,885 

8,845,607 

-  2,800 

-   92,230 

120 
120 
120 
120 
120 
100 
120 
120 
120 
100 
100 
120 
120 
120 
120 
100 
120 
120 
120 


80 

80 

80 

150 


150 
150 
150 
150 
150 
150 
150 
150 
150 


Horses. 


Swine. 


150 
150 
150 
160 
150 
125 
150 
150 
150 
125 
125 
150 
150 
150 
150 
125 
150 
150 
150 


100 
100 
100 
187 


aoo 

200 
200 
200 
200 
200 
200 
200 
200 


1  5-year  permits  authorized  for  cattle  and  horses  and  sheep  and  goats, 
s  5-year  permits  authorized  for  sheep. 


go 

90 

go 

90 

go 

76 

go 
go 

90 
75 
75 
90 

go 
go 
go 

75 

go 

90 
90 


60 

60 

60 

112) 


90 

go 
go 
go 
go 
go 
go 
go 

90 


Sheep 

and 

goats. 


I 


30 
30 
30 
30 
30 
25 
30 
30 
30 
25 
25 
30 
30 
30 
30 
25 
30 
30 
30 


20 
20 
20 
37| 


45 
45 
45 
45 
45 
45 
45 
45 
45 


INDEX. 


Page. 
Abbreviations,  use  in  market  reports,  definitions 98 

Abortion,  contagious,  of  cattle,   note 78 

Ai)seiitee  landlordism,  discussion  on  limiting 31-32 

Accounting  systems,  farm  projects,  preparation  and  installation 44 

Accredited  herd,  use  in  eradication  of  tuberculosis,  advantages 279 

African  horse  sickness,  symptoms,  occurrence  and  fatality 72 

Agent,  purchasing  association,  duties  and  powers 388,389 

Agents,  county,  relation  to  marketing  demonstrations,  discussion 206-208 

Agrarians,  stimulation  of  agriculture  in  Germany,  purpose  and  methods Gl-62 

Agricultural — 

colk>ges,  locution,  and  officials 497-499 

exi)eriment  stations,  location  and  directors 499 

extension  work,  cooperative,  State  officers 500-501 

production,  influence  of  depn^ciatlon  of  exchange,  article  by  Alonzo 

Englebert    Taylor 189-19C 

prodncts — 

imports   and   exports * 682-721 

price  fixing  In  Kurope,  difficulties 191-194 

statistics,    miscellaneous 722-755 

Agrlculturt^ — 

American  progress,  discussion  by  Secretary 17-25 

Department — 

numl»er  of  employees  and  funds  expended 55 

organization,  March  1,  1920 3 

history  an<l  geography,  project  of  Farm  Management  Office  work 37,38 

State  ofhcials  in  charge 500 

study  in  country  schools,  requirements 295-297 

Alabama — 

cattl(%    Federal    Inspection    for    tuberculosis,    number,    and    address 

of    insi>ector 286 

njarketing,  cooperative,  work  of  county  agents  and  results 214-217 

nitrate  plants,  building  and  possible  output 120 

Alfalfa- 
hay  pric*'.  11)15-1919 584 

sc(m1,  labeling  with   origin 344 

Algeria,  farm  animals,  number  and  kinds,  1888-1912 644 

Almonds,  imports  statistics 687,702 

Ammonium — 

nitrate,  i)roductlon.  Muscle  Shoals  plant,  Alabama 120 

sulphate,    recovery   from   coke   ovens 116,121 

Animals-  - 

and  animal  products,  international  trade,  by  countries 648-652 

contaL'inus    disease's,    progress    in    eradication,    article    bv    John    II. 

.Mnhler ■ _' 69^78 

fur-l»caring — 

skinning   directions 477 

trapping   directions 457-476 

live— 

exp«.rts  statistics 691,  699,  710 

imports  statistics 682,  699,  716 

meat,  prices,  index  numbers,  1910-1919 742 

wild,  destruction  by  bad  practices,  and  reductnl  fur  supply 482 

Sec  <ilso  Live  stock. 
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Bread  grains,  Germany,  production  1911-1919 62 

Broadcasting  wlieat,  practices 141-143 

Broom  corn — 

acreage,  production,  and  value,  by  States,  1915-1919 618 

exports,   statistics 692 

prices  on  farm,  1910-1919 618 

statistics,  acreage,  production,  and  value,  1915-1919 618 

Beown,   Edgab,  article  on   "What  the  farmer  should  expect  from  the 

seedsman." 343-346 

Buckwheat — 

acreage  and  production,  by  States,  1919 555 

price  per  bushel,  by  States  and  by  months,  1910-1919 556 

statistics,  acreage,  production,  prices,  etc 554-556 

yield  per  acre,  by  States,  1910-1919 556 

Bud- 
selection — 

citrus  fruits,  results  and  economic  value 271-273 

value  in  control  of  fruit  variation ^_  259-260 

effect  on  citrus  yield  and  quality  In  California 250-261 

variation  occurrence  In  California  citrus  groves,  investigations 250-261 

Bud  wood — 
citrus — 

fruit-bearing,    selection 267-268 

handling,  cost,  and  uses 268-271 

selection  and  distribution,  methods 265-275 

Buds,  citrus,  distribution  and  use 270-271 

Buffaloes,  numbers  by  countries 644-648 

Building  sites,  selection 425-427 

Buildings,  rural  school,  equipment 299-301 

Bulgaria,  farm  animals,  numbers  and  kinds  1892-1910 644 

Bund  der  Landwirte,  organization,  and  influence  on  crop  estimates  in 

Germany 61-62 

BuKCH,  D.  S.,  article  on  "  Harnessing  heredity  to  improve  nation's  live 

stock." 347t-3r>4 

BuscK,  August,  pink  bollworm  investigations,  note 367 

Butter — 

exports  statistics 691, 710 

international  trade,  by  countries,  1909-1913,  1917,  1918 663 

market  receipts,  1891-1919 663 

prices — 

at  principal  markets,  by  months,  1913-1919 661 

on  farm,  by  States i 662 

statistics 661j-664 

Cabbage — 

acreage,  yield,  and  production  1915-1919,  by  States 621 

prices — 

by  months,  1910-1919 622 

in  market  season,  1918-1919 .    110 

California — 
citrus — 

industry,  development,  importance,  and  causes 250 

yield  and  quality  studies 250-2G1 

Fruit  Growers'  Exchange,  value  to  citrus  industry 275 

Calves — 

lymphangitis,  symptoms  and  mortality 72 

prices  by  months,  1910-1919 661 

Camphor,  crude,  imports  statistics 685,706 

Canada — 

farm  animals,  numbers  and  kinds.  1881-1918 645 

live  stock,  prewar  and  postwar  estimates,  and  per  cent  change 423-424 

Cane,  acreage,  and  production,  by  States 628 

Canned  vegetables,  exports  statistics 697 

Cantaloupes,  acreage  and  production,  1917,  1918 621 

Carney,   Mabel,  statement  on   advantages  of  consolidation   of  country 

schools 305-306 

Casing,  skins  of  small  animals 477-4781 


Index. 

Castors- 
beans,  imports  statistics 

beaver,  uses  by  trappers  and  perfume  makers 

Cat  trap,  for  catcliing  vacant  cats,  details  of  construction -■ 

Cats,  catcliing  in  box  traps « 

Cattle- 
Argentina,  prewar  and  postwar  estimates  and  per  cent  change- 
Australia,  prewar  and  postwar  estimates  and  per  cent  change- 
Canada,  prewar  and  postwar  estimates  and  per  cent  change 

carcasses  condemned  as  tuberculous,  1917-1919 

European   countries,  prewar  and  postwar  estimates  and  per 

change 

exhibits  at  live-stock  shows  in  Uruguay,  practices  and  prices 

exports  statistics 6 

farcy,  occurrence  and  fatality 

France,  effect  of  war  and  outlook 

hides,  imports  statistics 6 

imports — 

exports  and  prices,  1893-1919 : 

statistics 

loss  from  tuberculosis 

market  prices,  by  months,  1913-1919 

marketings,  1900-1919 

New  Zealand,  prewar  and  postwar  estimates  and  per  cent  chang 
number — 

and  farm  value,  1867-1920 

and  farii^  value,  by  States,  1919,  1920 

numbers  by  countries 

plague,  nature,  occurrence  and  fatality 

pleiiropiioumonia,  extent  and  eradication 

prewar  and  postwar  estimates  and  per  cent  change  in  United  St 
pure-bred,  selling  to  South  America,  considerations  and  outlook- 
rinderpest,  nature,  occurrence,  and  fatality 

scabies,  eradication  work . 

statistics 65&-661,  678-679,  682,  691,  7 

Switzerland,  effect  of  war  on  industry 

ticks,  suppression,  chart 

tuberculosis — 

.eradication  cooperative  work  chart 

eradication  in  restrict  of  Columbia, 

inspection,  number  under  Federal  supervision,  by  States — 

tuberculosis-free,  premiums  in  trade,  practices 

Cauliflower,  acreage  and  production,  1917,  1918 

Celery,  acreage  and  production,  1917,  1918 

Cellar- 
damp — 

causes  and  remedies 

harmful    effects 

damp-pr(x>rmg,  treatment  of  walls  and  floor 

drain  zone  around  building,  construction  and  advantages ■-.. 

drainage,  types  and  management 

dry — 

advantages 

securing,  article  by  George  M.  Warren 

Census,  reports  on  tobacco,  1839-1909,  increase  of  crop 

Cereals — 

consumption,  total  and  per  capita,  by  countries 

exports  In  1910-1919 

production  by  countries,  1914-1918 

Nrf  a  J  so  Grain. 

Charolais  cattle,  breeding  work  In  France,  note 

Cheest' — 

exi>orts    statistics 

imports    statistics 682, ' 

statistics   

Switzerland,  effect  of  war  on  Industry 

trade.  International,  by  countries,  1909-1913,  1917,  1918 
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Cheroots,  import  duties,  and  internal  revenue  tax 170,171 

Chicago- 
market  station,  lines  of  work 96,104-105,107 

meat-packing  interests,  control  of  trade 340-341 

Chickens — 

keeping,  article 307-317 

prices  on  farm,  by  States,  1909-1917 667-668 

statistics , 667-668 

Chicks- 
brooding  and  feeding  methods 315 

hatching,  timeliness ^ 314-315 

management  and  care 315-316 

protection  against  lice  and  mice,  methods 316 

Chile,  nitrate  beds  as  source  of  nitrogen  fertilizer 116 

Cholera,  hog — 

control    work 198-199 

fake    reme<lies 202-204 

practical  points  in  control,  article  by  T.  P.  White 197-204 

sources  of  Infection 199-202 

Cigarettes — 

import  duties  and  internal  revenue  tax 170, 171 

use,  increase,  and  number  made 165-166,174 

Cigars — 

import  duties  and  internal  revenue  tax 170,171 

manufacture,   output,   exports,   etc 173-174 

tobacco    types,    locations   where    grown ^ 152-153 

Cinchona  bark,  imports  statistics 684 

Cincinnati,  market  station,  lines  of  work 96 

Cities,  market  possibilities  in  various  lines 110-111 

Citrus- 
fruits,  importance  of  California  varieties,  article  by  A.  D.  Shamel..  249-275 

industry,  California,  development,  importance,  and  cause 250 

stock,  cooperation  in  securing  reliable  trees 271 

strains — 

comparative   value 200-261 

origin  and  definition  of  term 253 

trees,  record-kept,  picking  methods 202-264 

varieties — 

cooperative   improvement 1 275 

variation  investigations  in  California,  note 253 

Slee  also  Fmits,  citrus. 

Civet  cat.     See  Skunk. 

Civics,   study   in   country   schools,   requirements 294 

Cleaner,  electric  vacuum,  types  and  value  In  home 329 

Cleveland,  market  station,  lines  of  work 96, 101 

Clover  seed — 

acreage,  production,  price,  and  farm  value 586-588 

exports    statistics (596 

imports    statistics 689,  720 

labeling  with   origin 344 

Clubs,  buying,  operation 386 

Coal,   source  of  ammonia   for   fertilizers 116 

CoBDS,  John  L.  jr.,  article  on   "The  open  road   through  the   National 

Forest "   177-18.S 

Cocoa — 

exports  statistics 692,  699 

Imports    statistics 684,699,702,718 

Coconut  meat,  imports  statistics 687 

CofftH^ — 

exports  statistics 630,  602,  699 

imports  statistics 639,  684,  690,  702,  719 

prices.  New  York  and  New  Orleans,  by  months,  1913-1919 640 

trade,    international 639 

Coke  ovens,  ammonium  sulphate  recovery 116,121 
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CJolleges — 

agricultural —  Page. 

buildings,  incomes,  students,  etc.,  1918 55 

cooperation  in  live-stock  drought  relief  work 404 

list,   location,   and  presidents 497—499 

scope,  tuition  charges,  etc 497 

Colorado,  cattle.  Federal  inspection  for  tuberculosis,  number,  and  address 

of  inspector 286 

CJoncrete — 

formula  and  preparation  for  waterproofing  cellar 443-446 

reinforcement  for  cellar  floors 445 

use  for — 

cellar  floor,  requirements 431-432 

damp-proofing  cellars 42^-434,435 

Ck)nnecticut — 

cattle.  Federal  inspection  for  tuberculosis,  number,  and  address  of 

inspector 286 

tobacco  production,  rank,  1914-1918.^ 154 

CJooking,  electric,  advantages  and  practices 234-238 

Cooperation — 

farmers'  associations  encouragement 44—45 

importance  to  citrus  growers 1 275 

market  stations  with  State  marketing  agents 97 

purchasing,  possibilities  and  limitations 382-385 

States,  in  reports  on  crops  and  live  stock 41 

value  in  live-stock  drought  relief  work 403—405 

Cork  wood,  imports  statistics 684,699 

Com — 

acreage  and  production,  by  countries,  1909-1919 509-510 

consumption,  total  and  per  capita,  by  countries 565,566 

crop  estimate  for  1919 11 

exports — 

1849-1919 510-511 

statistics 694,  701,  713 

imports  statistics 686 

market  price  per  bushel,  1913-1919 515 

marketing,  cooperative  profits,  instance 211 

marketings,  by  months,  1914^-1919 516 

prices  by  States.  1866-1919 510-522,514-516 

production  by  countries,  1909-1918 565,566 

statistics,  acreage,  yield,  prices,  etc 509-517 

supplies,  old  stock,  production  and  quality 513 

sweet,  nrreai^e  and  production,  1917,  1918 621 

trade,  international 517 

yield  and  farm  price  by  States,  1910-1919 514,516 

yields,  changes  since  1876 19,22,23 

Cotton— 

acreajre.  production,  value,  exports,  etc 589-594 

baled,  disinfection  at  ports  of  entry 356-357 

destruction,  compensation  to  owners 360-361 

exports — 

18C6-1919 590 

and  inip<>rts 594 

statistics 692,  699,  701,  712 

tiehjs.  clean-up  work  in  pink  bollworm  campaign 362,367-368 

frrowin^'  restrictions.  Trinity  Bay  section  and  Pecos  Valley,  Tex___  363-367 
imports — 

jind  exports 594 

statistics 684,  699,  719 

in  juries  l>y  pink  bollworm 356 

lint   production.   1910-1919 591 

Mexican,  spread  of  pink  bollworm  in  Texas 359 

outlaw  cr«>p.  disposal  of 363 

pests.  su«'cessive  introduction 355 

prices,  farm  and  wholewile,  1909-1919 592-593 

quarantine  on  account  of  pink  bollworm 357 
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statistics,  acreage,  production,  yield,  prices,  value,  etc 589-594 

Texas,  inspection  in  fields  in  1918,  results 364 

world  crop,  statistics 589-594 

yield  per  acre,  1910-1919 592 

yields,  changes  since  1876 21,22,23 

zones,  restricted  growing,  management 363-367 

Cottonseed — 

calce  and  meal,  exports  statistics 696,701,714 

exports  statistics 696 

infested  with  pink  bollworm,  disposal  of 359,  362 

meal,  freight  rates  to  Montana  and  Wyoming 396 

Mexico,  admission  restrictions 357-359 

oil- 
exports    statistics 595,  696,  702,  714 

Imports  satistics 595,  688 

production,  value,  and  farm  prices,  by  States,  1910-1919 594-595 

quarantine  on  account  of  pink  bollworm 357 

County  estimates,  value  to  extension  workers 40,41 

Cowpeas — 

acreage,  production,  and  value,  1917-1919 616-617 

prices,  farm  value,  etc 616-617 

statistics,  acreage,  production,  and  value 616-617 

Cows — 

milk,  prices  on  farm  by  months,  1910-1919 661 

prices — 

in  Belgium 412 

in  France 410 

in    Netherlands 417 

in  Switzerland 414 

Coyotes,  trapping  directions 468-470 

Cradle,  use  in  harvesting  wheat 146 

Cranberries — 

acreage,  production,  prices,  etc 609 

prices,  farm  value,  etc 609 

statistics,  production,  and  value 609 

Croat ia-Slavonia,  farm  animals,  number  and  kind  1895,  1911 644 

Crop — 

Estimates  Bureau,  work  review 39-43 

estimates,  prewar,  in  Germany,  article  by  Alonzo  Knglebert  Taylor..  61-68 

prici^s,  index  numbers,  monthly  and  average,  1910-1919 736 

reporting,  Germany,  communal  system 61-62,64-65 

summary,  1918,  1919,  and  average,  1913-1917 722-723 

yields — 

per  acre  and  per  man,  American  and  foreign,  comparison *J4-25 

per  acre,  increase  since  1876 17-24 

Crops — 

acreage — 

and  production,  discussion  and  tables,  1914-1919 10-11,12.13 

by  States,  irK)9-1919 720-727 

increase   during  war 10.28 

average  yield,  by  States.  1910-1919 7l!8-729 

comiKisite  conditions,  numthly,  1910-1919 729 

feed — 

consumplion  on  farms,  monthly 730 

(lisi)osition  on  farms 729 

Germany,  prewar  estimates,  article  by  Alonzo  Englebert  Taylor 01-68 

harvesting  time,  by  months 727-728 

productivity   of  various  countries,  index  figures 7.*^o 

reporting  service  enlargement,  importance 40 

sales  time  of  farmers  for  principal  staples,  by  months  and  Statos__  7.30-732 
staple.  lea<ling  States,  1917-1919 724 

statistics  — 

acrca^re,  pniduction,  and  exports,  1914-1919 12,13,15 

miscellaneous  722-723 

other   than   grain 568-643 

value,  per  acre 725 
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values,  1910-1919 17 

values,  comparison  by  States,  1909-1913 725-726 

world  production,  and  export  trade,  1909-1913 735 

yields,  by  States,  1910-1919 728-729 

yields  in  foreijm  countries,  increase 24 

Crossbred  stock,  definition 349 

Crows,   trapping   directions 456 

Cuba,  tobacco  exports  to  United  States 161 

Cucumbers,  acreage  and  production,  1917, 1918 621 

Cultivators,  use  in  wheat  growing 132 

Currants,  imports  statistics 686,704 

Customs — 

duties  on  tobacco 169-171,172,173 

receipts  from   tobacco 172 

Cyanamid — 

process,  nitrogen  fixation 119 

use  as  fertilizer,  or  conversion  into  otlier  fertilizers 119, 121 

Cj-anide  proc<*ss,   nitrogen   fixation 118-119 

Dairy — 

cows,  improvement  by  use  of  pure-bred  sires 352 

pro<lucts — 

exports  statistics '691, 699 

imports  statistics 682,  699,  716 

production  and  exports,  1910-1919 11-12,   14-15,28 

Damp-proofing,  cellar,  management 431-432 

Daniels,  A.  M.,  article  on  '*  Electric  light  and  power  in  the  farm  liome".  223-238 

Dates,  imports  statistics 686,704 

Davis.  K.  O.  E.,  article  on  **Atmospheric  nitrogen  for  fertilizers" 115-121 

Deakuokn,  Ned,  article  on  "  Trapping  on  the  farm  " 451-484 

Delaware,  cattle.  Federal  inspection  for  tuberculosis,  number,  and  ad- 
dress of  inspector 286 

Demonstration  activities,  project  of  Farm  Management  Oftice  work 37,38 

Demonstrations,  marketing  and  purchasing,  in  the  South,  article  by  Brad- 
ford   Knapp 205-222 

Denmark — 

farm  animals,  numbers  and  kinds,  1898-1919 s 645 

live  stock,  prewar  and  postwar  estimates  and  i>er  cent  change 423-424 

Denver,  market  station,  lines  of  work 96,107 

Department  of  Agriculture.     See  Agriculture. 

DiLiK.  Alvin,  article  on  "The  reorganization  of  the  country  school" 281K-3')6 

Diseases,  contagious  animal,  progress  in  eradication,  article  by  John  R. 

Mohlor 69-78 

Disiiii'trtion.  cotton  at  ports  of  entry 357 

Disk  plow,  use  in  wheat  growing 128, 129, 131, 135-136, 143 

Distribution,  farm  products,  i)roblems 43-45 

Ditclu^s,  drainage,  cost  of  cutting  with  community-owned  machinery 86-87 

DitchiuL'  companies,  community  drainage  work,  prices,  etc 80-86 

Dourinc,  nature  and  occurrence 77 

Drag,  i)lank,  use  in  wheat  growing 129-130,134,135 

Drainage — 

cellar,  types  and  management 439-446 

crew,  work  in  community  tile  drainage  construction 91-9tJ 

tilr- 

coiiiiiuinity  construction,  article  by  John  R.  Haswell 79-93 

cost  of  construction  by  machinery 86-88 

value,  profits  from,  etc '. 92-93 

Drains,  cellar,  location  and  construction 434-437 

Drilling,  wheat — 

in  standing  corn • 138-139 

into    stubble 128, 135-137, 138, 148 

practices 141-143 

Drought — 

livt^siock  relief  work  in  1919,  article  by  George  M.  Rommel 391^105 

Northwest,  area  and  States  affected 398 

Drying,  skins  of  fur  animals 460, 

461,  462,  463,  465,  467, 470,  474, 475, 476. 477-481 
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Dutch  East  Indies,  tobacco  production,  percentage  of  world  crop  and 

trade * ; -.  156, 159 

Duties,  import,  on  tobacco,  laws  and  changes 169-170 

Dyewoods,  imports  statistics 684,699 

Eastern  area,  wheat  growing,  climate  and  conditions 126,143,147 

Economics,  home,  stu^ly  in  country  schools,  requirements r 297-298 

Education — 

redirection  in  country  schools,  discussion 293-299 

reorganization  of  country  schools,  article  by  Alvin  Dille 289--306 

Eggs- 
exports    statistics 691,  699 

imports    statistics 682,  699 

infertile,  desirability  and  profits 316-317 

marketing — 

management 218-219^ 

time  and  methods 316-317 

prices — 

at  principal  markets,  by  months,  1913-1919 664 

on  farm,  by  States,  1909-1918 665 

production  in  1919,  forecast  and  statistics 11,14<28 

statistics 664-666,  682,  691,  699 

Egypt,  farm  animals,  numbers  and  kinds,  1890-1916 645 

Electric — 

light  and  power,  farm  home,  article  by  A.  M.  Daniels 223-238 

motor,  portable  utility,  description  and  uses  in  the  home 225-227 

Electricity- 
use  and  value  in  the  farm  home 223-238 

use  in  nitrogen  fixation 117-118 

value  in  the  home 223-224 

Electric-lighting  appliances  for  the  home 235-238 

Engineering,  electrical,  for  fann  home 223-238 

Ermine  furs,  making  from  white  weasels 461 

Ebnest,  L.  B.,  and  J.  A.  Kiebnan,  article  on  "  The  toll  of  tuberculosis  in 

live  stock  " 277-288 

Europe — 

agricultural  production,  regulative  influences 189-190 

food  shortage  at  close  of  war i 9-10 

live  stock- 
conditions,  article  by  Turner  Wright  and  George  A.  Bell 407-424 

shortage 9 

European  countries,  crop  yields  Increase , 24-25 

Exchange — 

depreciation,  influence  on  agricultural  production,  article  by  Alonzo 

Englebert    Taylor 189-196 

marketing   lists 44 

Experiment  station  workers.  Southern,  resolutions  on  lime  production, 

use,  and  value 340-341 

Experiment  stations,  agricultural,  list,  location,  and  directors 499-500 

Exports — 

agricultural  products,  1910-1919 11-12, 14-16 

agricultural  products,  statistics 510-511,520, 

533,  542,  549,  576,  590,  594,  595,  601,  613,  620,  aSO. 
637.  639,  641,  642,  643,  691-702,  705,  708,  710-715 

cattle,   1893-1919 657 

farm  products.  1852-1910 700-702 

foodstuffs,  1913-1919 736 

horses  and  mulos,  1893-1919 657 

sheep,  1893-1019 ^ 670 

tobacco — 

colonial  history..   152 

countries  of  coiisijmment,  and  world's  trade ^ 158-160 

world  crops,  1009-1913 735 

Exposition,  Palermo,  Argentina,  live-stock  show 373, 377-379 


Index. 

Extension — 

Act,  object  and  funds  expended 

work — 

cooperative  agricultural,  ^tate  officials 

marketing  and  purchasing  demonstrations  in  the  South 

workers,  assistance  of  market  specialists i 

Farcy,  cattle,  occurrence,  symptoms,  and  fatality 

Farm — 

animals,  number,  value,  classes,  and  losses  from  poor  breeding 

See.  also  Live  stock. 

area,  expansion  of,  discussion  by  Secretary 

crops — 

productivity,  index  figures,  by  countries 

selling  time,  by  months  and  by  States 

value  per  acre 

world  production,  and  export  trade,  1900-1913 

financial  relations,  project  of  Farm  Management  Office  work — 

home,  electric  light  and  power,  article  by  A.  M.  Daniels 

income,  average,  1910-1918 

labor — 

liiring  methods 

income,    1910-1918 

wages  by  classes  and  States,  1910-1919 

lands,  problems,  increased  area,  settlement,  and  tenancy 

life- 
improved  conditions,  schools,  roads,  etc.,  importance 

studies,  project  of  Farm  Management  Office  work 

Loan  Act,  <»l>ject  nnd  results,  remarks  by  Secretary 

loans,  Fetleral  sy^em,  benefit  to  purchasers  of  farms 

Manag(»ment  Bureau,  proposed  organization  and  estimates 

management — 

study  committee,  personnel  and  report 

with  farm  economics,  studies  and  work 

produr-e — 

cjiiload  shipments,  receivers'  complaints,  and  causes 

insiK^ction   certificate,   scope  and   value 

iiisiK'ction,   why   it  pays,   article  by   H.,  E.   Kramer  and   ( 

Fiske ■ . 

kinds  and  amount  insiKJCted,  1918-1919 

products — 
exports — 

S(»lected  list,  1852-1919 

to  specified  countries,  1917-1919,  statistics 

foreign  trade,  1852-1919 

groups,  expcuts  and  imports,  values,  1917-1919 

iiniMnts  from  si)ecified  countries,  1917-1919,  statistics 

iniports,  seltH-Unl   fist,   1852-1919 

marketing  and  dis*ributi(m.  problems 

marl<eting  demonstrations  in  the  South 

suri)lus,  reports,  importance 

values  Intimated  on  farm  ju-ices,  1879-1919 

sal<'s.  receipts  from 

tcunnry.  nee<l  of  improve<l  methods  of  leasing,  etc 

tr.-ictors  in  rnit(Hl  States,  statistics 

trnppin^'  fur  aniiiuils  and  preparing  skins 

I^'anners — 

Ameiiran,  food  supply  to  Europe 

cooperative — 

assucintions,    encouragement 

marketing  and  purchasing,  demonstrations  in  the  South 

harvesting  time  for  crops,  by  months 

interest  in  prote<-tion  of  private  forests 

marketing-  - 

associations,  c(M)|)erative,  in  the  South,  work  and  value 

work,  aid  of  market  specialists 
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prices  for  articles  bought,  1909-1919 736-738 

purcliaslng  organizations,  article  by  J.  M.  Mehl 381-390 

riglits  in  relation  to  the  seedsman,  article  by  Edgar  Brown 343-346 

selling  tiine  for  crops,  by  months  and  States 730-732 

Farms,  practices  in  growing*  wheat 123-150 

Federal — 

Government,  income  from  tobacco 172-173 

Highway  Commission,  discussion 50-54 

Inspection  Service,  establishment,  scope,  and  value 320 

Meat  Inspection,  establishments,  condemnations  of  animals,  etc 679-681 

Reserve  Act,  objects 57 

Feed — 

crops — 

consumption  on  farms  monthly 730 

disposition  on  farms _ 729 

emergency  purchase,  cooperative  work  in  Texas 220-221 

oil  caite  and  oil-cake  meal,  trade,  international 641 

shortage  in  European  countries 410,412,413,417 

supply  reports,  importance  to  live-stock  interests 43 

Feeding  hens,  feed  and  method 313-314 

Feeds — 

emergency  rates  for  drought  sufferers _^ 396,408 

purchasing,  advantages  of  cooperative  associations 382,384 

Feedstuffs,  consumption  on  farms,  monthly 730 

Fertilizers — 

atmospheric  nitrogen,  article  by  R.  O.  E.  Davis 115-121 

purchasing  advantages  of  cooperative  associations 382, 384 

Fibers — 

animal — 

exports  statistics 691, 699 

imports  statistics 682,  699,  717 

vegetable,  imports,  statistics 684,699,719 

Figs,   imports,   statistics 686,704 

Filing,  market  news  reports  and  special  articles 112-113 

Filler  tobacco,  import  duty 169 

Finland,  farm  animals,  numl)ers  and  kinds,  1890-1910 646 

Fire,  protection  of  private  forests,  importance  to  farmers 33,34 

FiSKE,  G.  B. — 

and  H.  E.  Kramer,  article  on  "  Why  province  inspection  pays" 310-334 

article  on  "How  to  use  market  stations" 94-114 

Flax — 

acreage  and  production  by  countries,  1909-1918 557-558 

imports,  statistics : 684,  70.S,  719 

price  per  bushel  by  States  and  by  months,  1910-1919 559-560 

statistics,  acreage,  yield,  prices,  etc 557-560 

Flaxseed — 

imports,  statistics 689,  720 

marketing  by  months,  1914-1919 560 

seed,  price  per  bushel  by  States  and  by  mouths,  1910-1019 55i)-5(;o 

statistics,  acreage,  yield,  prices,  etc 559-560 

yield  per  acre  by  States,  1910-1919 559 

Fleshing  skins,  directions 478 

Fletcher,  C.  C,  article  on  "  Home  production  of  lime  by  the  farmer  "__  3:r>-341 

Floor,  cellar,  treatment  with  cement 431-432 

Florida,  cattle.  Federal  inspection  for  tuberculosis,  number,  and  address 

of   inspector 286 

Flour — 

consumption  per  capita  in  Germany,  note 65 

wheat,  price  per  barrel  by  months,  1913-1919 529 

Food — 

Control  Act,  provision  for  supervision  of  trade  hi  live  stock 241-243 

demands  of  Europe  met  by  America 9,10 

shortage  in  Europe 9,10 

Foodstuffs,  foreign  trade,  1913-1919 786 


Index.  7 

Foot-and-mouth-disease —  ] 

outbreak  in  Italy,  damage  to  cattle  industry 414— 

suppression  work,  chart 

symptoms  and  occurrence ^ 

Foreign — 

countries,  crop  yields  increase 

estimates,  crops  and  live  stock 

Forest — 

lands,  acquisition  under  Weeks  forestry  law 

products — 

exiK)rts,   1852-1919 • 

exports  statistics 692-694,699-700,705,' 

foreign  trade  18.12-1919 705,' 

imi)orts  statistics r)84-686,  699-700,  706, ' 

Service,  cooperation  in  live-stock  drought  relief 

Forestry,  extension,  importance  to  private  ow^ners 32 

P\)rests,  National — 

area  of  lands  by  States,  1919 75(X- 

grazing — 

allowances,  1919 - 753- 

permits,  kinds  of  stock,  etc.,  1915-1919 

location  in  two  or  more  States 

nei^  of  roads,  relation  to  work  of  Forest  Service 177- 

open  road  through,  article  by  John  L.  Cobbs,  jr 177- 

receipts  from,  use  in  road  construction 

roads,  appropriations  and  progress  of  w^irk 46 

statistics 749- 

timlHT  disposal,  prices,  etc.,  1015-1919 749, 

water  power  permits,  1915-1919 

Formosa,  farm  animals,  numbers  and  kinds,  190i>-1016 

Fox  skins,  casing  dir(»ctions 

Foxes — 

trapping  directions 465- 

types  an<l  habits 451,465, 

France — 

ngri<ultnral  production,  influence  of  depreciaticm  of  exchange 190- 

crop — 

estinuites,  1880-1913,  note 

yields,  (•omparis<m  with  United  States 2A 

farm  animals,  numbers  and  kinds,  1862-1918 

live  stock — 

conditions 408- 

prewar  and  postwar,  and  per  cent  change 423- 

Freight— 

rates,  fet^i  and  live  stock,  emergency  shipments 396, 

tcmnage,   ll)ir>-1918 

Fruit  (Irowers'  Kxchange,  California,  distribution  of  bud  wood,  selection 

mrtlKMls,  vw 26.V 

Fruits — 

citrus — 

imiMutance  of  California  varieties,  article  by  A.  P.  Shamel 249- 

shipments  from  California,  1918-1919,  and  value 

exports   statistics 694.  699, 

imiMirts  statistics 686,  699,  704, 

insiM'ction  by  Hcpartment  agents 

injirkctiiig,  profits,  t»tc.,  instance 

statistics,  producti<m  in   1910-1919 

Srr    also    Apples;    Apricots;    Citrus;    Figs;    Grapes;    Oranges; 
IVaclies;  Pears;  Prunes. 

Fumigating  houst»s,  erection  on  Mexican  bonier 

Fumigation,  freight  and  vehicles,  Mexican  border  ports 

Fur- 
animals,  trapping  directions 457- 

bearers,  destruction  by  bad  practices 

farming   possibilities 

supply,  increase  and  improvement 482- 

154887'— TBK  1»U 
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cleaning 479.480-481 

packing 479 

Garbafje,  source  of  hog-cholera  infection 199-200 

Geography,  study  in  country  schools,  requirements 295 

Georgia,  cattle,  Federal  inspection  for  tuberculosis,  number,  and  address 

of  inspector 286 

Germany — 

agricultural  production,  influence  of  depreciation  of  exchange 191 

crop  estimates,  political  significance 61-62 

crops — 

discrepancies  in  prewar  estimates 61-68 

exaggeration  of  estimates,  methods  and  purpose 61-64 

farm  animals,  numbers  and  kind,  1883-1918 645 

live  stock,  prewar  and  postwar  estimates,  and  per  cent  change 423-^24 

nitrate  production  from  artificial  sources 116,119 

potato  crops,  prewar  estimates 67-68 

prewar  crop  estimates,  article  by  Alonzo  Englebert  Taylor 61-68 

tobacco  production,  percentage  of  world  crop 156 

Ginseng,  exports  statistics ^ 694,699 

Girls,  country,  educational  needs 291-293 

Glanders,  preventive  measures 77 

Glucose,  exports  statistics 694,699,701,713 

Glue- 
exports  statistics 691 

imports  statistics 683 

Goats — 

Malta  fever,  eradication  work 75-76 

numbers,   by   countries 644-648 

Goatskins,  imports  statistics 683,704,718 

Gopher,  pocket,  trapping,  methods  and  directions 455-456 

Grade  stock,  definition 349 

Grading  up,  live  stock,  principles 348  , 

Grain — 

consumption — 

total  and  per  capita,  by  countries 564-567 

total  and  per  capita,  by  countries,  1914-1918 566-567 

crops,   statistics,  1919 509^567 

exports    statistics 694,  699,713 

imports  statistics 686, 699 

growers,  European,  influence  of  depreciation  of  exchange 191-196 

Standards  Act,  objects,  remarks  by  Secretary 56 

Grains,  bread,  production  in  Germany  1911-1919 62 

Grapefruit — 

Marsh  variety,  production  in  California 249-250 

shipments  from  California,  1918-1919,  and  value 249-250 

Grapes,  imports  statistics 686 

Grass  seed,  exports  statistics 696 

Grazing — 

allowances — 

for  National  Forests,  by  districts,  1919 753-755 

in  National  Forests,  1915-1919 750 

lands,    listing   for   droujrht  sufferers 394 

National  Forests,  number  of  stock,  and  rates,  by  districts,  1919__  753-755 

Great  Plains  area,  wheat-growing  conditions  and  practices 

126, 134. 140, 143, 144, 148, 149, 150 

Greece,  farm  animals,  numbers  and  kinds,  1914 645 

Gums,   imports   statistics 685,699,721 

Haber  process,  nitrogen  fixation 120 

Hall,  L.  L).,  member  of  committee  on  live-stock  drought  relief 391 

Hall,  Louis  D.,  article  on  "  Federal  supervision  of  live  stock  markets. _  239-248 
Iarrell,  David,  and  H.  P.  Morgan,  article  on  **  Selling  pure-bred  stock 

to  South  America" 369-380 

'larrow.   use  in   wheat  growing 128, 129, 131, 143 

.iarvester  and  thresher  combine,  use  in  wheat  havesting 145-146 

harvesting,  wheat,  methods 143-146 

h^ARwvjT    John  H.,  article  on  "Community  tile  drainage  construction  *'__  79-83 


Indem. 

Hawaii- 
cane-sugar  prodnctioii,  lOlft-lOlO 

cottonseed  exclusion  from  United  States 

shipments — 

from  the  United  States,  1917-1919 

to  the  United  Stotes,  1917-1919 

HawlLS,  trapping 

Hay- 
acreage  production*  value,  exports,  etc.,  1849-1919 

exports  statistics 

imports  statistics 

prices,  farm  and  wholesale — « 

statistics,  acreage,  production,  yield,  values,  exports,  etc Ur 

wild,  salt,  and  prairie,  acreage,  production,  and  fiirm  value,  1900- 

1919 

yield,  price,  and  acre  value,  by  States ^. 

yields,  changes  since  1876 20, ! 

Headers,  use  in  wheat  harvesting 14* 

Health,  study  in  country  schools,  requirements 

Heating — 

pad,  electrical,  value,  note - 

plant,  electric,  for  farm  home,  requiremoits 2 

Hemp,  imports  statistics 

Hens — 

feeding  methods  and  feeds 813 

housing  essentials,  space  required,  etc \ L 

profit  possibilities  on  farms,  suggestions 

selection  of  breeding  stock,  value  of  culling,  etc , 81< 

size  of  fann  flock,  effect  on  profits,  etc , 81] 

Herd,  accredited,  plan  for  eradication  of  tuberculosis,  advantages 

Herds,  tuberculosis  Inspection,  number  under  Federal  supervision,  b^ 
States 

Heredity,  principles,  use  in  Improvement  of  live  stock..! <»«4 

Hides- 
exports  statistics . . -— ,.       . 

imports  statistics 688, 704r  r\', 

trade,  international,  by  countries,  1900-1918,  1917,  1918 

Bee  also  Skins. 

Highway  OfiSicials,  American  Association,  advisory  work ■, 

Highways.    Bee  Boadsi 

History,  study  in  country  schools,  requirements . 

Hog  cholera.    Bee  Cholera,  hog. 

Hogs — 

carcasses  condemned  as  tuberculous,  1917-1919 , 

cholera —  i 

control,  practical  points,  article  by  T.  P.  White 191 

infected,  condemnations  at  inspection  stations,  1014-1919.. 

dead  from  cholera,  diiqposaL 

foot-and-mouth  disease,  symptoms  and  occurrence . 

France,  effect  of  war  <m  Industry  and  outloolL % , 401 

imports  statistics .. - , 

loss  from  tuberculosis  in  one  shipment.  Instance ^ 281 

losses  from  cholera  1918 -~ 

marketing,  profits,  etc.,  instances 211,  212-214,  211) 

marketings,  1900-1919 ;.. 

number — 

and  value  on  farms,  by  States,  1010, 1020 

and  value  on  farms,  Jan.  1, 1010...... . 

prices  and  farm  value,  1897-1020 

numbers  by  countries , 

prewar  supply  and  cause 

shipping  from  stockyards  to  fiirm,  spread  0t  <diolera 

statistics 676^177 

strtcker,  spread  of  cholera:. 

tuberculosis,  eradication,  snggesttons. : . 

Holmes,  George  K.,  article  <m  "  Three  oentiirles  of  tobftoco  **.... 101 
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economics,  study  in  country  schools,  requirements 297-296 

farm,  electric  light  and  power,  article  by  A.  M.  Daniels 223-238 

Honey — 

exports  statistics 691 

imports  statistics 683 

Honolulu,  pink  bollworm,  records  of  longevity,  etc 356, 367 

Hops — 

consumption  and  movement,  1910-1919 610 

exports,  1910-1919 610, 613 

exports  statistics 695, 699, 702,  713 

imports,  1910-1919 610,  613 

imports  statistics 687^  699, 703 

prices,  farm,  and  wholesale 610-612 

statistics,  acreage,  production,  value,  exports,  etc 609-613 

world  crop,  statistics 609-613 

Horse — 

day,  average,  misleading  character  of  reckoning 491-^2 

power  on  farm  problem,  article  by  Oscar  A.  Juve 485-494 

sickness,  African,  symptoms,  occurrence  and  fatality 72 

Horses — 

Australia,  prewar  and  postwar  estimates  and  per  cent  change 424 

Belgium,  effect  of  war  on  industry ; 411-^12 

Canada,  prewar  and  postwar  estimates  and  per  cent  change 424 

European   countries,   prewar  and  postwar  estimates   and  per  cent 

change 424 

exports  statistics 691, 710 

imports  statistics 682,  716 

lymphangitis,  symptoms,  occurrence  and  mortality 73 

mal  de  Caderas,  symptoms,  occurrence  and  mortality 72-73 

New  Zealand,  prewar  and  postwar  estimates  and  per  cent  change.^ 424 

number — 

and  value  on  farms,  1867-1920 653 

and  \-alue  on  farms  by  States,  1910. 1919 654 

receivecl  at  live-stock  markets  (with  mules),  1900-1919 656 

numbers,  by  countries 644-648 

IVrcheron  stock  in  France,  effect  of  war  and  outlook 408-409 

prewar  and  postwar  estimates  and  per  cent  change  in  United  States.      424 

prices  at  principal  markets : 655-656 

statistics 653-657,  678-679 

surra,  nature,  occurrence  and  fatality 77 

team  use,  variations  in  numbers  of  horses  in  team 491-492 

Houston,  D.  F.,  report  as  Secretary  of  Agriculture,  1919 9-59 

Hunter,  W.  D.,  article  on  "The  fight  against  the  pink  bollworm  in  the 
United  States  *' 355-368 

Hygiene,  study  in  country  schools,  requirements 295 

Idaho,  cattle,  Federal  inspection  for  tuberculosis,  number,  and  address 

of   inspector 286 

Illinois,  cattle.  Federal  inspection  for  tuberculosis,  number,  and  address 

of   inspector 286 

Illiterates,  percentage  in  rural  districts 289 

Imports — 

Agricultural  products,  statistics 576,  594,  595,  601,  613, 

630,  037,  639,  641,  642,  643,  682,  090,  698-700,  702-704,  706-707,  716-721 

rattle,  1893-1919 657 

duties  on  tobacco,  history 169-171,  172,  173 

farm  products,  selected   list,  1852-1919 702-704 

foodstuffs.   1913-1919 736 

horses,    1893-1919 657 

.sheep,    1893-1919 670 

India- 
farm  animals,  numbers  and  kinds,  1900-1917 645 

rubber — 

Imports  statistics 685,  699,  706,  721 

trade,   international 642 


Index. 


Indiana,  cattle,  Federal  inspection  by,  for  tuberculosis,  number,  e 

dress  of  inspector 

Indigo,    imports    statistics 

Insects,  injuries  to  furs,  control _. 

Inspection — 

certificates,    samples 

cotton  fields,  Texas,  for  pink  boUworm 

farm  produce — 

kinds  and  quantity  inspected,  1918-1919 

why  it  pays,  article  by  H.  B.  Kramer  and  G.  B.  Flske__- 

Federal,  of  farm  produce,  results  of  two  years'  work 

freight  and  baggage,  Mexican  border  ports 

fruits  and   vegetables 

n)arkets,   location,   by   States 

produce — 

practical    suggestions 

relation  to  deception  decrease 

Texas  cotton  fields,  1918  and  1919,  results 

Inspector — 

farm  produce,  description,  and  nature  and  method  of  work- 
Federal,  for  farm  produce,  need  and  value  of  certificate 

Inspectors,  Federal,  for  tuberculosis  in  live  stock,  list  and  location- 
Internal  revenue — 

receipts  from  tobacco 

taxes  on  tobacco  products  and  manufacturing 

Interstate    roads,    increase 

Iowa,  cattle,  Federal  inspection  for  tuberculosis,  number,  and  i 

of    inspector 

Irons,  electric,  types  and  value  in  home 

Italy- 
farm  animals,  numbers  and  kinds,  1881-1914 

live  stock — 

prewar  and  postwar  estimates  and  per  cent  change 

situation,  effect  of  war,  and  outlook 

Ivory,  vegetable,  import  statistics 

Japan,  farm  animals,  numbers  and  kinds,  1910-1916 

.Tobl)ing,  prices  and  lots,  meaning  of  term 

Jute,   import   statistics 

JrvK,  Oscar  A.,  article  on  "  The  horsepower  problem  on  the  farm  *' 

Kansas — ■' 

cattle.  Federal  inspection  for  tuberculosis,  number,  and  addres: 

spector 

City  market  station,  lines  of  work 

Kentucky — 

cattle.  Federal  inspection  for  tuberculosis,  number,  and  add: 

inspector 

tobacco  production  rank,  1869-1918 

KiERNAN,  J.  A.,  and  L.  B.  Ernest,  article  on  "The  toll  of  tuber 

in    live  stock" 

Knapp,  Bradforo,  article  on  "  Marketing  and  purchasing  demonst 

in    the  South  " 

Kramer,  II.  E.,  and  G.  B.  Fiske,  article  on  **  Why  produce  ins] 
pays 


,, 


Labeling,  seed,  agreement  of  seedsmen 

Labels,  see<l,  information  important  to  farmeri 

Labor — 

employed  in  tobacco  manufacturing 

farm — 

hiring    methods 

income,   1910-1918 

wages  for  men  on  farms,  by  classes  and  States,  1910-1919_ 

utilization  in  wheat  growing  and  harvesting 133,138,143 

Labor-saving  devices,  electric  light  and  power  in  the  farm  home 

Laguna  I*roject  road,  California,  value  to  residents,  note 
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farm  prices  1910-1919 670 

improvement  by  use  of  purebred  sires 352 

Land — 

agricultural,  by  countries 748-740 

economics,  project  of  Farm  Management  Oftice 37,  88 

farm,  problems,  increased  area,  settlement,  and  tenancy 25-32 

high  prices  obstacle  to  farm  ownership 32 

settlement,  importance  of  advice  to  intending  settlers 30 

utilization,  study,  Importance 29,36,37 

Lands,  plow,  value,  by  States,  1917-1920 741 

Language,  study  in  country  schools,  requirements 293-294 

Lard — 

compoimds,  exports  statistics 691,701 

exports    statistics 692,  701,  711 

Law — 

bollworm  control,  Texas 360-362,363 

cotton  zone,  obstacles,  tests  and  enforcement 363 

Yearbook,  authorization  for  printing  and  binding 2 

Laws — 

State,  personal  credit  unions,  recommendation 57 

tobacco  duty,  dates 169 

T/egislation,  Federal,  recommendations  of  Secretary 57-58 

Legumes,  bacteria,  nitrogen-bearing 115-116 

Lemons — 

Eureka  and  Lisbon  varieties,  fruit  variations 255-258 

imports,  statistics 686, 704 

shipments  from  California,  1918-19,  and  value 249 

Lettuce,  acreage  and  proiluction,  1917,  1918 621 

Licorice  root,  imports  statistics 687,699,703 

Light,  electric,  in  the  farm  home  (and  electric  power),  article  by  A.  M. 

Daniels 223-238 

Lighting,  electric,  for  farm  home,  considerations,  wiring,  etc 228-234 

Lights,  electric,  location  in  farm  home 230-232 

Lime — 

agricultural — 

composition,  grinding  or  burning 338 

value,  and  use  increase 335-336 

burning  or  grinding,  methods,  value  comparisons,  etc 339-340 

crushers  and  pulverizers,  for  farm  use,  capacity,  cost,  etc 339-340 

.    home  production  by  farmers,  article  by  C.  C.  Fletcher 335-341 

production,    use,    and    value,    resolutions    of    experiment    station 

workers 340-341 

purchasing  V8.  home  production,  comparisons,  studies,  and  cost 336-340 

Limekiln,  home  use,  description,  and  comparison  with  lime  crusher 339 

Limestone,  grinding,  use  of  private  or  community  power,  suggestions 337 

Lint,  cotton,  production  statistics,  1910-1919 591 

Uquors,  alcoholic — 

exports  statistics 695 

imports  statistics 687,  699 

Ulster,  use  in  wheat  growing 132 

Live  stock — 

Argentina,  prewar  and  postwar  estimates  and  per  cent  change 423 

associations,  list,  with  officials 502-508 

Australia,  prewar  and  postwar  estimates  and  per  cent  change 423-424 

Canada,  prewar  and  postwar  estimates  and  per  cent  change 423-424 

conditions  in  Europe,  article  by  Turner  Wright  and  George  A.  Bell.  407-424 

conference  at  St.  Paul,  July,  1919 393-394 

decline  in  Europe  on  account  of  war 9 

drought  relief — 

committee,  appointment  and  personnel 391 

work  in  1919,  article  by  George  M.  Rommel 391-405 

estimates  for  15  countries,  prewar  and  postwar 423-424 

exhibitions  in  Uruguay,  practices  and  prices 375 

foreign  markets.  South  American  conditions 369-380 

grading  up,  principles 348 
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Live  stock — Continued, 
improvement — 

by  use  of  purebred  sires,  examples 351 

financial  benefits 35i 

heredity  principles,  article  by  D.  S.  Burch 34' 

industry  in  European  countries,  effect  of  war,  outlook,  etc 4<yi 

insjiectors  for  tuberculosis,  list  and  location 2S( 

losses  from  tuberculosis,  preventive  measures 28i 

marketinpjs,  1900-1919 

markets.  Federal  supervision,  article  by  Louis  D.  Hall 21 

movements  from  northwest  drought  area 3in 

New  Zealand,  prewar  and  postwar  estimates  and  per  cent  change-  42c 

numbers  and  kinds,  by  t»ountries 64*^ 

offices  in  drought  emergency,  various  cities 39-^ 

prewar  and  postwar  estimates  and  per  cent  change 422 

products,  selling  time,  by  months  and  by  States 

purebred — 

revival  of  interest  in  European  countries 408, 411, 417-418, 42( 

selling  to  South  America,  article  by  David  Harrell  and  H.  1*. 

Morgan Z& 

reporting  service,  enlargement,  importance 41,^ 

sale  lists,  assembling  and  distributing 

sales  at  Palermo,  Argentina,  Exposition,  classes  and  prices 371 

selling  time,  by  months  and  by  States 

shipments,  emergency  rates  for  drought  sufferers 39( 

show,  Palermo,  Argentina,  Importance,  etc 375 

standards,  development  by  Markets  Bureau 

stiitistics 644-681,682,  7U0,  71  ( 

statistics,  1  umbers  and  exi)orts 14,  64^ 

toll  of  tuberculosis,  article  by  J.  A.  Kieman  and  I^.  B.  Ernest. _  271 
trade — 

development  \\ith  South  America,  advantages  and  conditions.  36J 

through  market  centers , 23t 

value  on   farms  by   States,   1914-1918 

values,  1910-1919 

See  also  Asses;   Cattle;   Calves;   Goats;   Hogs;   Horses;   I^ambs; 
Mules;  Pigs;  Sheep. 

Loading,  car-lot  produce,  method  and  suggestions 322, 323, 324, 32f 

Louisiana — 

cane-sugar  production,  1911-1919 

cattle.  Federal  inspection  for  tuberculosis,  number,  and  address  of 

insi)ectur 

molasses  production,  1911-1918 

Lumber — 

cxiM>rts  statistics 693, 700,  70? 

imports    statistics 686,700,  70e 

Lung  plague,  bovine,  eradication 

Lnxrniburg,  farm  animals,  numbers  and  kinds,  1917,  1918 

Lynipliangitis,  symptoms  and  occurrence •; 

Lynx — 

Canada,  trapping  directions 46- 

skins,  casing  directions 

Machinery — 

farm,  laircliasing,  a<lvantages  of  cooperative  associations 38' 

trrncliing,  description,  operation,  and  use *; 

Maine,  cattle.  Federal  Inspection  for  tuberculosis,  number,  and  address 
of  insi>ector 

^lal  de  (^aderas.  symptoms,  occurrence  and  fatality "J 

Manila    hemp,    imports   statistics. 684,70c 

]\Iaple  products — 

production,  by  States,  1909,  1917-1919 63S 

yield  per  tree,  by  States 63C 

Maples,  sugar,  trees  tapped  and  yield  of  sugar  and  sirup  per  tree,  by 
.States esi 

Market — 

centers,  live-stock  trade,  development  and  location 24( 

news,  scoiH?  and  circulation 94-95,  97,  100,  111 
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station,  man  for  work,  character 95,114 

stations — 

object  and  use,  article  by  G.  B.  Fiske 94-114 

sources  of  information  for  producers  and  dealers 113-114 

stocks  and  surplus  products,  estimates 40,44 

Marketing — 

cooperative,  conditions  requiring  demonstration  work 208-209 

demonstrations — 

and  purchasing,  in  the  South,  article  by  Bradford  Knapp 205-222 

relation  of  county  agent,  discussion i 206-208 

eggs,  ti^me  and  motlioda 316-317 

farm  products,  problems 43-45 

Markets — 
Bureau — 

activities 56 

branch  offices  in  various  cities,  lines  of  work 95-97 

cooperation  in  live-stock  drought  relief 391-892 

live-stock  staff  for  market  inspection,  work  and  service 243-247 

work  in  Federal  supervision  of  live-stock  markets ^. 242-248 

information,  sources  for  producers  and  dealers 113-114 

Inspection,  location,  by  States 833-834 

live-stock — 

Federal  supervision,  article  by  Louis  D.  Hall 239-248 

horses  and  mules  received  1900-1919 656 

quotations,  explanation  and  use 98-102 

r^)orts — 

directions   for   use 104-107 

preserving  and  filing 112-113 

terms,  abbreviations,  and  phrases,  meaning 98, 102-104 

Marl,  occurrence,  grades,  and  utilization  for  fertilizer 336-387 

Maryland,  cattle.  Federal  inspection  for  tuberculosis,  number,  and  address 

of    insi)ector 286 

Massachusetts,  cattle.  Federal  inppection  for  tuberculosis,  number,  and 

address  of  inspector 286 

Meat- 
animals,  prices,  index  numbers,  1910-1919 742 

Commission,  appointment  and  work 241-248 

forecasts  for  1919 11 

inspection.  Federal,  establishments,  condemnations  of  animals,  etc.  679-681 

international  trade  by  countries,  1911-1918 649-652 

packers,  Chicago,  control  of  trade,  discussion 340-341 

production,  imports,  exports,  and  consumption,  1910-1918 742-744 

statistics,  exports  and  imports,  1910-1918 742-744 

trade,  international,  live  stock  of  15  countries  concerned 423 

Meats — 

consumption,  by  sections,  exports  and  imports,  1904-1919 744 

cured  and  rroz<'n — 

demand  in  Belgium 412 

demand   in   France 410 

exports    statistics 091,  692,  700,  701,  710,  711 

imports  statistics 683 

statistics — 

expoits,  imports,  etc.,  1910-1918 742,744 

production  and  cxi)orts,  1910-1919 12,14,16 

See  also  B(H»f :  Pork. 
Mehl,    J.    M.,    article  on    "  Tlu*   farmers'   purchase   jKnver,    how    ortrnn- 

ized" 381-390 

Mexico — 

border  ports,  pink  bollworm  quarantine  measure — 359 

farm  animals,  numbers  aiitl  kinds,  190:^ -_  640 

pink  bollworm   discovery 357-359 

Mice,  trapping  methods 454 

Michigan — 

cattle.    Federal   inspection    for   tuberculosis,    number,    and    address 

of  inspector . 286 

"ve-stock  movement  from  drought  area  in  Northwest 400,401 


Index. 

Milk— 

condensed — 

demand  in  Belgiam 

demand  in  Italy 

use  in  France,  note 

exports  statistics 

forecasts  for  1919— 

Millcing,  electrical,  note 

Mink  skins,  casing  directions 

Minks,  trapping  directions 

Minneapolis,  market  station,  lines  of  work 

Minnesota — 

cattle.  Federal  inspection  for  tul)erculosis,  number,  and  addresf 

insi)ector 

live-stock  movement  from  drought  area  in  Northwest 3J 

Mississippi — 

cattle,  Federal  inspection  for  tuberculosis,  number,  and  addresf 

inspector 

marketing,  cooperative,  work  and  results 

Missouri,  cattle.  Federal  inspection  for  tuberculosis,  number,  and  addi 

of   inspector 

Mohair,  marketing,  cooperative  work 

MoHLER,  John  R.,  article  on  "  Progress  in  eradicating  contagious  anl 

diseases  " 

Molasses — 

exports  statistics 

imi)orts  statistics 6^ 

production  in  I>ouisiana,  1911-1918 

Mole- 
skins,  drying 

tnips.   description   and  use 

Moles,  trapping  directions 

Montana — 

Bitterroot-Bighole  road,  value  to  settlers,  historical  notes,  etc_ 

cattle,  Fe<leral  inspection  for  tul)erculosis,  number,  and  address 

insp€K*tor , 

drought  conditions,   1919 

sheep  movement  to  Minnesota  to  avoid  drought 

Morgan,  H.  P.,  antl  David  Harrell,  article  on  **  Selling  i)urebred  stocl 
South  America  " 

Moths,  injuries  to  furs,  and  control 

Motor — 

electrical  portable  utility,  description  and  uses  in  the  home 

trucks,  hauls,  farm  to  shipping  points,  1906-1918 

vehicles.  Increase  In  traflQc  and  road  needs 

Mules — 

exports,   18aV1919 

exfx)rts   statistics 

number — 

and  value  on  farms,  1867-1920 

and  value  on  farms,  by  States,  1910,  1919 

received  at  live-st<K'k  markets,  19(K)-1919  (with  horst»s) 

numbers,  by  countries 

prices  at  St.  Louis,  1900-1919 

statistics 6i 

Muskrat.   skins,  casing  directions 

Muskrats — 

distribution    and    habits 4c 

trapping    directions 

National  Forests.     *See  Forests,  National. 
Naval  stores — 

exports  statistics 641,642,6! 

imports  statistics 64x,q^ 
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Pact. 

Nebraska,  cattle,  Federal  inspection  for  tuberculosis,  number,  and  address 

of   inspector 286 

Netherlands — 

farm  animals,  numbers  and  kinds,  1890-1919 ©46 

live  stock,  prewar  and  i)ostwar  estimates  and  per  cent  change 423-424 

live-stock  industry,  conditions 416-418 

Nevada,  cattle.  Federal  inspection  for  tuberculosis,  number,  and  address 

of   inspector 286 

New  England  States,  crop  yields,  gains  per  cent  since  1876 23 

New  Hampshire,  cattle,  Federal  inspection  for  tuberculosis,  number,  and 

address  of  inspector 286 

New  Jersey,   cattle.   Federal   inspection   for   tuberculosis,   number,   and 

address  of  inspector 286 

New  Mexico,  live-stock  movement  from  drought  area  in  Northwest-  400, 401-403 
New  York — 

cattle.  Federal  inspection   for  tul)erculosis,  number,  and  address  of 

inspector 286 

community  drainage  work 79-^ 

crop  yields,  increase  since  1876 22 

market  station,  lines  of  work 96, 101,  111 

New  Zealand — 

farm  animals,  numbers  and  kinds,  1890-1918 646 

live  stock,  prewar  and  postwar  estimates  and  per  cent  change 423-424 

News,  market,  scope  and  circulation 94-95,97.100,111-112 

Nez  Perce  Indians,  retreat  over  route  of  Bitterroot-Bighole  road,  histori- 
cal notes 185-186 

Niagara  Falls,  nitrate  plant,  production  of  cyanamid 119 

Nitrate- 
deposits,  source  of  nitrogen  fertilizer 116 

plants,  Alabama,  building  and  possible  output 120 

Nitride  process,  nitrogen  fixation 118 

Nitrogen — 

atmospheric — 

fixation,  methods 117-120 

for  fertilizers,  arttcle  by  R.  O.  E.  Davis 115-121 

consumption  and  demand 121 

shortage  in  United  States 116 

supplies,  sources  in  nature 115-117 

Noncotlon  zones,  establishment  by  Texas  law,  contest  and  results 360- 

362,363,368 
North  Carolina — 

cattle,  Feileral  inspection  for  tuberculosis,  number,  and  address  of 

inspector 286 

tobacco  production,  rank.  1899-1918 153-154 

North  Dakota,  cattle,  Federal  inspection  for  tuberculosis,  number,  and 

address  of  inspector 286 

Northern  States,  tobacco  production,  rank,  1839-1918 153 

Norway — 

farm  animals,  numbers  and  kinds,  1890-1918 646 

live  stock,  prewar  and  postwar  estimates,  and  per  cent  change 423 

Nursery  stock,  imports  statistics 687,699 

Nuts- 
exports  statistics 695,699 

Imports    statistics 687.  699,  720 

Oats- 
acreage  and  production,  by  countries,  1909-1019 531-532 

consumption,  total  and  per  capita,  by  countries 5^5,566 

exports,  1866-1019 .^)33 

exports  statistics 694 

Imports,   1866-1910 533 

market,  prices  by  months.  1913-1019 5.38 

marketings,  by  months.  1914-1919 r^7 

prices,  by  States  and  by  months 536-538 

prr)ductIon,  by  countrios,  1900-1918 505.566 

statistics,  acreage,  yield,  prices,  etc 531-539 
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Oats — Continued.  Pi 

supplies,  old  stock,  production  and  quality i 

trade,   international { 

yield  per  acre,  by  States,  1910-1919 J 

yields,  clianges  since  1876 .* 20,22, 

Ohio- 
cattle,  Federal  inspection  for  tuberculosis,  number,  and  address  of 

inspector I 

tobacco  production  rank,  1914-1918 ] 

Oil  cake- 
exports    and    statistics 696, 699.  701,  ( 

meal,   trade,   international ( 

trade,   international { 

Oils,  vegetable — 

exports  statistics 696, 699, ' 

imports  statistics 688,  699, ' 

Oklahoma,  cattle.  Federal  Inspection  for  tuberculosis,  number,  and  ad- 
dress of  inspector ! 

Olive  oil,  imports  statistics . 688,703-704,' 

Olives,   imports  statistics ^ ( 

Onions — 

acreage,  yield,  and  production,  1910-1919 621,  < 

exports  statistics \ 

growers,  help  by  market  station 

imports  statistics 690, ' 

prices — 

by  months,  1910-1919 ( 

in  market  season,  1918-1919 : 

Ophthalmic  tuberculin  test,  reaction  symptoms,  etc ; 

Opium,  imports  statistics 688,699,703,' 

Opossum,  skins,  casing  directions 

Opossums,  trapping  directions 

Orange,  Washington  narel,  fruit  variations 254-255,260-1 

Oranges — 

oxports  statistics ' 

imports  statistics 686- 

prices,  farm  value,  etc • 

production  and  value,  1915-1919 \ 

shipments  from  California,  1918-1919,  and  value \ 

statistics,  production,  prices,  and  value 

varieties  grown  in  California,  191^-1919 

Orchard  surveys,  value  in  fmit-variation  studies 256-1 

Oregon,  cattle.  Federal  inspection  for  tuberculosis,  number,  and  address 

of    inspector * 

Otter  skins,  casing  directions i 

Otters,   trapping  directions 462- 

Oisi.KY,  Clarence,  Assistant  Secretary,  instructions  on  live-stock  drought 

n'lit'f 391-:- 

Oversupply,  perishables,  relation  to  marketing 108,: 

Owls,    trapping i 

Pacific  area,  wheat-growing  conditions  and  practices 1 

184.141.144,145,148.] 

Pnrking-hoiiso  products — 

exrxuts  statistics 691.  699,  701,  710-*; 

imports    statistics 683,699,'; 

I'niiit.   dainp-prooting,   nature  and  application  to  walls 433-^ 

Paraguay — 

t  a  rill  animals,  numbers  and  kinds,  1877-1915 { 

livi-stock    Industry,    condition:'^ \ 

Peaches — 

(  oinmercial  crop,  production,  estimates,  1917-1919 ( 

irrowers,  benefit  of  market  news  reports 1 

marketing,  cooi)erative  management  and  profits 1 

l»rices  on  farm { 

l>nHluotion,   estimates    1899-1919 i 

statistics,  prmluctlon  and  prices,  by  States 605 
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Peanuts —  Page. 

acreage,  yield,  production,  prices,  etc 619-620 

exports  statistics 620-695 

marketing,  cooperative,  profits,  etc..  Instance 215 

prices,  1910-1919 1 619 

production,  various  countries,  1911-1918 620 

statistics,  acreage,  production,  value,  etc.,  l3y  States,  1916-1919 619^-620 

world  crop,  statistics - 61^-620 

Pears — 

prices  on  farm 608 

prcHluction,  1918,  1919 607,608 

statistics,  production,  and  .prices 607-608 

Peas — 

acreage  and  production,  1909-1918 617,621 

world  crop,  statistics,  1909-1918 617 

Pecos  Valley,  Texas,  cotton-growing  restrictions 364-^367 

Peltries.    Bee  Furs;  Skins. 

Pennsylvania — 

cattle,  Federal  inspection  for  tuberculosis,  number,  and  address  of 

Inspector   i 287 

tobacco  production,  rank,  1914^1918 154 

Perishables,  market  developments,  natural  course 108 

Philadelphia,  market  station  lines  of  work 96,107 

Philippine  Islands — 

farm  animals,  numbers  and  kinds,  1902-1919 646 

tobacco  crop,  percentage  of  world  crop 156 

tobacco  shipments  to  and  from  United  States 162-163 

Physical  training,  study  in  country  schools,  requirements 299 

Picking,  citnis  fruit,  record-kept  trees,  methods 262-264 

Pigs,  improvement  by  use  of  purebred  sires 852 

Pink  bollworm.    See  Bollworm,  pink. 

Plant  Industry  Bureau,  citrus  bud  variations,  investigations 251-261 

Plaster,  use  for  waterproofing  cellar 446 

Pleuropneumonia,  cattle,  extent  and  eradication 70,76 

Plow- 
lands,  value,  by  States,  1917-1920 741 

team,  nunibtT  of  horses  used  in  parts  of  United  States 492 

Plowing — 

tractor,  relation  to  season  of  year 488 

wheat  seed  bed 128,130,131,133 

Plug  tobacco,  production,  pounds  consumed 174 

Populati<m,  rural  and  agricultural,  by  countries 747-748 

Porcupines,  trapping  methods 4i>4-455 

Pork- 
American,  disfavor  in  European  countries 410,420 

exports  statistics .  692,701,711 

importation  by  Unltetl  Kingdom,  neeil 420 

Portland,  market  station,  lines  of  work 96 

Porto  Kico — 
shipments — 

from  the  Unite<l  States.  1917-1919 709 

to  the  United  States.  1917-1919 709 

tobacco — 

production,  percentage  of  world  crop 156 

shipments  to  and  from  United  States 102-163 

Portugal,  farm  animals,  numbers  and  kinds,  1870,  19<)6 646 

Post  Office  Act,  provision  for  forest  roads 180 

Potash,  value  in  crop  yields,  estimates  by  Germany 68 

Potatoes — 
acreage — 

and  production  1917,  1918 621 

production,  values,  exports,  etc 568-576 

exports — 

and  Imports,  1911-1913,  1917,  1918 576 

statistics 697 

Imports  statistics 690, 703 

growers,  help  by  market  station 113 

market  reports,  directions  for  use 104-107 


Index. 

Pota  toes — Con  tinned, 
prices — 

In  market  season,  191&-1919 

on  farm,  bv   months,   1910-1911) 

wholesale,  1913-1919 

statistics,  acreage,  yield,  values,  exports.  Imports,  prices,  etc 

stocks,  January  1,  1916-1920 

sweet.    Sec  Sweet  potatoes. 

world  crop,   statistics 

yield  per  acre,  prices,  etc.,  by  States 

yields,    changes   since   1876 

Poultry — 

breeds  recommended  for  farm  flocks 

common  sense  in  keeping,  article  by  Rob  R.  Slocum 

good  stock,  Importance  in  successful  farm  flocks 

improvement  by   use  of  pure-bred  sires 

keeping,   studies 

production   in  1919,  forecast  and  statistics 

protection  from  wild  animals 

Power — 

electric,  in  the  farm  home   (and  electric  light),  article  by  A.  : 

Daniels 

horse,  problem  on  the  farm,  article  by  Oscar  A.  Juve 

private  or  community,  utilization  in  grinding  limestone 

problem  on  farm,  factors . 

relation  to  employment  of  human  labor 

Prairie- 
dogs,    trapping   methods 

hay,   price,    1915-1919 > 

Prairie-dog  trap,  use  for  catching  evolves,  directions 

Prices — 

beets,  1913-1919 

butter,  at  principal  markets,  by  months,  1913-1919 

cattle,  by  months,   1913-1919 

corn,  1860-1919 510-511 

eggs,   1913-1919 

farm  crops,  index  numbers,  monthly  and  average,  1910-1919 

farmers',  for  principal  articles  bought,  1909-1919 

hogs,  on   farm  and  at  market 

Worses  and  mules,  at  principal  markets 

live  stock — 

at   Palermo  Exposition,  Argentina,  1919 

by  ages  and  classes,  1914-1920 

maple  sugar,  by  months,  1913-1919 . 

market,    movements,    causes 

oats,  by  States  and  by  months 

quotations   in    market   news   reports,   use 

rice,  by   States  and   by  months,  1910-1019 

rye,  by  States  and  by  months,  1910-1919 

sheep,    1910-1919 

tobacco,   since  1863 

wheat,  by  States,  1866-1919 520-522. 

wool,  by   months,   1913-1919 

Printing:,    Yearbook,   law   authorization 

Produce — 

inspection — 

comparison  with  trade  insurance 

saving  to  War   Department Z 

Production  cost,  studies,  project  of  Farm  Management  Oflice,  work i 

Prunes,  exports  statistics 

Pulp,  wood — 

imports  statistics 686,700, 

international  trade ' 

Purchasing — 

association,  limit  of  activities 
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Purcha  sing — Continued. 

cooperative —  Page. 

conditions  requiring  demonstration  work 208-209 

possibilities  and  limitations 382-385 

demonstrations  and  marketing  in   the   South,   article  by   Bradford 

Knapp    205-222 

organizations  among  farmers,  article  by  J.  M.  Mehl 381-380 

Purebred  stock,  definition 349 

Quarantine,  pink  bollworm 356-357 

Quotations,  market,  explanation  and  use 98-102 

Rabbits,  trapping,  methods 455 

Raccoon,  skins,  drying  directions 470 

Raccoons,  trapping  directions 470 

Railroad  Administration,  cooperation  In  live-stock  drought  relief 392, 396, 404 

Railways,  freight  tonnage.  United  States 745 

Raisins,  Imports  statistics 686, 704 

Rats,  trapping,  methods 453-454 

Recommendations.    Secretary's 30, 39, 43, 45,  55, 57-59 

Rhode  Island,  cattle.  Federal  inspection  for  tuberculosis,  number,  and 

address  of  inspector 287 

Rice- 
acreage  and  production,  by  countries,  1909-1918 561-662 

consumption,  total  and  per  capita,  by  countries 565-566 

exports  statistics 696, 699, 702 

imports  statistics 688,  699,  703-704 

prices,  by  States  and  by  months,  1910-1919 562-563 

productjpn,  by  countries,  1908-1913 565 

statistics,  acreage,  yield,  prices,  etc 561-564 

trade,  international,  1909-1913,  1917,  1918 564 

yield  per  acre,  by  States 562 

Rinderpest,  nature,  occurrence,  and  fatality 76-77 

Road— 

Federal-aid  Act,  passage,  amendment,  and  results 46-50,55,56 

Fourth  of  July  Canyon,  route,  note 185 

projects,  approval,  mileage,  and  cost 48 

Roads — 

Bureau — 

duties  and  authority,  remarks  by  Secretary 52 

new  chief,  remarks  by  Secretary 48 

substitution  of  Highway  Commission,  discussion 50-64 

damage  by  heavy  traffic  during  war 46 

forest,  appropriation  and  progress  of  work 46,49 

importance  to  farmers,  administration,  etc.,  discussion 45-55 

National  Forests — 

article  by  John  L.  Cobbs,  jr 177-188 

funds  available  for  building 180 

State,  Federal-aid  funds  participation,  etc 46-50, 52 

Rocky  Mountain  area,  wheat-growing  conditions 126 

Rodent  pests,  trapping  for  profit 451-452 

Rodents,  trapping  on  farm,  directions 452-456 

Roller,  use  in  wheat  growing 128, 129, 133, 134, 135 

Rommel,  George  M.,  article  on  "  Live-stock  drought  relief  work  in  1919  "_  391-405 

Itoof-water  disposal,  practices  and  suggestions 430-432 

Rosin — 

exports  statistics 693, 699,  705.  715 

trade,   International 641,  685,699 

Itutatiou,  crops  In  wheat  growing 126, 128, 130, 138, 140 

Rubber,   India,  trade,   international 642 

Rumania,  farm  animals,  numbers  and  kinds,  1890-1910 046 

Rural — 

population,  statistics 747-748 

post  roads,  appropriations,  definition,  and  State  participation 46,48 

survey,  need  of 53 

*''ssia — 

"arm  animals,  numbers  and  kinds,  1913-1914 646 

♦^'^bncco  production,  percentage  of  world's  crop 156 
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Rye — 

acreage  and  production —  P 

by  countries,  1909-1919 547- 

by   States 

consumption,  total  and  per  capita,  by  countries 565- 

exports,   1867-1919 

exports    statistics 

market,  prices  by  months,  1913-1919 

price  per  busliel,  by  States  and  by  months,  1910-1919 552- 

production,  by  countries,  1909-1918 565, 

statistics,  acreage,  yield,  prices,  etc 547- 

trade,  international,  1911-1913,  1917, 1918 

Sago,  imports  statistics , 688, 

San  Francisco,  market  station,  lines  of  work 

Sanitation,  hog-cholera  control,  suggestions 200- 

Scabies — 

cattle,  eradication  work 71,77 

shoep,  eradication  work 72,71 

Scents,  uses  in  trapping  animals,  preparation 467, 

School- 
country,  reorganization,  article  by  Alvin  DiUe 289- 

public,  mission  and  requirements 291- 

rural,  building,  equipment  requirements 299- 

Schools — 

country — 

course  of  study,  requirements 293- 

deficiencies  and  needs 301- 

improvement  of  physical  equipment  needs,  discussion 299- 

reorganization  in  rural  districts,  advantages 303- 

standards  of  reorganization 291- 

Scrap  tobacco,  customs  duties  and  internal-revenue  tax 170, 

Scrub  sto<'k,  elimination  by  use  of  purebred  sires 349- 

Scrubs,  comparison  with  grade  animals  in  growth  and  quality 351- 

Secretary.     See  Agriculture. 
Seed- 
clover,  acreage,  production,  price,  and  value 586- 

red-clover,  from  southern  Europe,  unsatisfactory  results 

testing  for  sale  to  farmers 343- 

timothy,  prices,  farm  and  wholesale 586- 

Soed-bed — 
wheat — 

preparation  after  broadcast  crops 126- 

preparation  after  intertilled  crops 138- 

Seeds — 

citrus — 

reliable,  securing  cooperation 

selected,  uses,  sales,  etc 270- 

oxports  statistics 696, 

importe<l,  labeling  as  to  origin 

imports  statistics .        689.699, 

labeling — 

agreement  of  seedsmen 344-; 

fjiilurc  in  trade ; 

trade — 

relation  to  agriculture 343-i 

representatives  meeting  and  agreement,  1917 ; 

ve^retable.  acreaire.  yield,  and  production,  1917-1919 

vitality  and  uermlnatlon  test,  label  notice 

Seedsman,  duty  to  farmers,  article  by  Edgar  Brown 343- 

S(Mieca  Power  IMtching  Co.,  purpose  and  work 80 

Separator,  electric,  description 

Serbia,  farm  animals,  numbers  and  kimls,  1905,  1910 • 

Serum,  antl-hog-cholera,  pnwluction  and  administration,  cost.  1918 

Settlers,  need  of  si>ecial  advice  and  assistance 

Sewinjr.  electric  motor,  description 

Shamkl.   a.   I>.,  artii'le  on   '*  Cooperative  improvement  of  citrus  varie- 
ties"       _.     249- 
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Sheep — 

Argentina,  prewar  and  postwar  estimates  and  per  cent  change 423 

Australia,  prewar  and  postwar  estimates  and  per  cent  change 423 

Canada,  prewar  and  postwar  estimates  and  per  cent  change 423 

Enropefin   countries,   prewar   and   postwar  estimates  and   per  cent 

change 423-^24 

France,  effect  of  war  on  industry 409 

imports — 

and  exports,  1893-1919 G70 

statistics    682 

limited  prewar  supply  and  cause 341 

marketings,  1900-1919 679 

New  Zealand,  prewar  and  postwar  estimates  and  per  cent  change 423 

number  and  value,  1867-1920 668 

numbers,  by  countries 644-648 

prewar  and  postwar  estimates  and  per  cent  change  in  United  Stated.      423 

prices,  1910-1919 669-^71 

scabies,  eradication  work 72,  77-78 

statistics 668-671,679 

Sheepskins,  imports  statistics 688,718 

Shellac,  imports  statistics 685,706 

Shocks,  thrashing  of  wheat -.»       148 

Shopwork,  farm,  study  in  country  scliools,  requirements 298-299 

Silk- 
imports  statistics 682,699,702,703,717 

production,  by  countries,  1909-1918 643 

Sires,  purebred,  effect  on  offspring,  and  saving  of  money 349-353 

Sirup- 
maple,  production,  by  States,  1909,  1917-1919 635-636 

production,  by  States 628,635-686,637 

sorghum,  production,   by   States 637 

Sisal  grass,  imports  statistics 684,708,719 

Skins- 
dressing — 

at  home 480 

for  home  use,  directions 479-481 

exports  statistics 691 

fur,  drjMng  directions—  460,  461,  462,  463, 46o,  467,  470.  474, 475, 476, 477-481 

imports  statistics 683,  704,  717-718 

mink,  casing  directions J 461,477 

of  fur  animals,  preparation,  drying  and  casing 477-481 

seasons    when    prime 482 

skunk,    casing   directions 460 

wildcat,  drying  directions^ 464 

wolf,    casing    directions 470 

Siee  also  Hides. 

Skunks — 

food   habits   beneficial   to   farmer 451,459 

trapping    directions 459-461 

SixxruM,  Rob  R.,  article  on  "Common  sense  in  poultry  kt»eping" 307-317 

Smitit,  C.  B.,  member  of  committee  on  live-stock  drought  relief 391 

Smoking  tobacco — 

pounds  consumed   in   manufacture 174 

tax   by    internal    revenue 171-172 

Snuff- 
import  duty   and  internal-revenue  tax 169,171 

pro<luction,    increase 174-175 

Sodium  cyanide,  source  of  ammonia 119 

Sorghum,  production  for  sirup,  acreage,  amount  an<l  value 637 

Sorghums,  grain — 

acreage,  procluction,  prices,  and  value,  1915-1919 618-619 

prices,  farms,  1916-1919 618,619 

South — 

cooperative  organizations   for  marketing  and   purchasing,   work   of 

county    agents 208-222 

marketing   and    purchasing    demonstrations,    ariicle    by    Bradford 

Knapp 205-222 
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South  America —  P« 

live-stock  marliet   for  United  States 309- 

I)urclm8e  of  purel)re<l  stocls  from  United  States,  valne  of  trade,  etc_  360- 

Soiitli  Atlantic  States,  tobacco  growing,  percentage.  1839-1918 

Soutli  Carolina — 

cattle,  F(Mleral  insijection  for  tuberculosis,  number,  and  address  of 

insi)ector ; 

tobacco  pnMluction,  rank,   1914-1918 

South  Central  States,  tobacco  growing,  percentage,  1839-1918 

South  Dakota,  cattle.  Federal  inspection  for  tut)ereuIosis.  numl)er,  and 

address  of   insi)ector 

Soy  beans — 

acreage,  production,  prices,  and  value,  by   States,  1919,  and  totals, 

1917-1919 ,. \ 

prices  on  farm,  1913-1919 

seed,  labeling  with  origin 

Soya-be.in  oil,  imports  statistics 688, 

SPAf-FORD,  R.  R.,  and  J.  H.  Arnold,  article  on  "  Farm  practices  in  grow- 
ing   wheat " 123- 

Spain,  farm  animals,  numbers  and  kinds,  1891-1916 

Sparrows.  English,  trapping  directions 457, 

Siiecialists.    marketing    and    purchasing    demonstrations,    purpose,    dis- 
cussion  206- 

Spices — 

eximrts    statistics 696, 

imports   statistics 689, 

Spokane,  market  station,  lines  of  work 

Spraying,    material    for.   purchasing,   advantagt^   of   c<M)perative   associ- 
ations  382, 

Squirrels,  ground,  trapping  methmls 

St.  Ivouis.  market  station,  lines  of  work : 96, 

St.  Paul,  live-stock  emergency  office  establishment 

Stacks,  thrashing  of  wheat 147- 

Standardization,    farm    products 

Standards,  live  stock,  development  by  Markets  Bureau 

Starch,    exports    statistics 696, 

States  Relations  Service,  cooperation  in  live-stock  drought  relief 801- 
St  at  istics — 

collection  by  Crop  Estimates  Bureau 

crops — 

and  live  stock 12-16,509^ 

grain ,509- 

other  than  grain 56H- 

grain  crops,  acreage,  production,  etc 509-^ 

live-stock,  and  live-stock  proilucts 644-^ 

Ste<'l  trnps,  use  in  trapping  large  animaLs 458-470,475, 

St<H»rs,  improvement  by  use  of  purebred  sires 351-> 

Stock.     Hve  Live  stock. 

Stocks,  tobacco  of  various  types,  October  1,  1912-1919 

Stockyards — 

change  in  market  hours 

Chicjigo.  volume  of  business 239.240- 

complaints  referre<i  to  Washington  office,  nature 

improvement  under  Fe<ieral  inspection 

Stoves.  ele<*tric  portable,  types  and  uses 235-: 

Strawberries,  acreage  and  production,  1917,  1918 i 

"  Stubbling  in,"  wlieat 135-137, 138, ! 

Sugar — 
beet — 

production,  by  countries,  1909-1919 63lH 

producti(m,  by  States,  1913-1919 e27-< 

cane — 

production,  by  countries,  1910-1919 634-^ 

pnxUiction,  by  States  and  Territories.  1856-1919 ( 

exports   statistics 696,699.' 

imi)ort8  statistics 689, 699,  703-704, ' 

ir»4887°— YBK  1919 60t 
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Sugar — Continued. 

maple —  Page. 

prices,  by  months,  1913-1919 636 

production,  by  States.  1909, 1917-1919 635-636 

prices  by  months.  New  York  market,  191»-ini0 629-630 

production — 

by  countries,  190^1919 631-634 

by  States  ami  Territories 625-629 

statistics,  1856-1919 625-636 

supply,  total  and  per  capita,  11K)1-1919 628 

trade,  international,  1909-1913.  1917,  1918 630 

Summer  fallow,  alternation  with  wheat 130,132,134 

Surra,  horse  disease,  nature,  occurrence  and  fatality 77 

Surveys —  • 

forestry,  need 34-35 

orchard,  value  in  fruit-variation  studies 256-257 

rural,  need 58 

Sweden — 

farm  animals,  numbers  and  kinds.  1890-1918 647 

live  stcH'k,  prewar  and  postw^ar  estimates  and  per  cent  change 423-424 

Sweet  potatoes — 

acreage,  production,  value,  etc __^ 577-579 

prices,  farm  and  wholesale,  1910-1919 579 

yield,  price,  and  acre  value,  by  States,  1910-1010 578 

Swine — 

Argentina,  prewar  and  postwar  estimates  and  per  cent  change 423 

Australia,  prewar  and  postwar  estimates  and  per  cent  change 428 

Canada,  prewar  and  postwar  estimates  and  per  cent  change 423 

European  countries,  prewar  and  postwar  estimates    and    per    cent 

change 423-^124 

New  Zealand,  prewar  and  postwar  estimates  and  ix?r  cent  change 428 

numbers,  by  countries 644*648 

prewar  and  jwstwar  estimates  and  per  cent  change  in  United  States 423 

Uruguay  industry,  conditions 375-376 

/?cc  also  Hogs. 

Switches,  electric,  location  and  type  for  farm  home 230-283 

Switzerland — 

cheese  industry,  effect  of  war 418 

farm  animals,  numbers  and  kinds,  1901-1918 647 

live  stock — 

prewar  au<l  iM>stwar  estimates,  and  per  cent  change 423-424 

situation  and  outlook - 413-414 

Tallow,  imports  statistics 684 

Tanning — 

liquor  for  fur  skins 479 

materials,  imports  .statistics 685,699 

Taxes,  internal  revenue,  tobacco  products  and  manufacturing 171-172, 178 

Taylou — 

ALONZO  ENdLKBERT — 

article  on — 

"Inlluonco  of  depreciation  of  exchange  on  agricultural  pro- 

duciion  " 189-196 

**rr('war  croj)  ostiniaies  in  (Jermany  " 61-68 

Dr.  II.  C.,  appolninient  as  Chief  of  Ollice  of  Farm  Management 37-88 

imiM»rts    statistics 689, 699, 708, 721 

prict'S  on  New  Y<n-k  niaiki*t,  1013-1911),  by  nuHiths 688 

trade,    inlcM-national ._. 637 

Tenancy,  farm,  leasinir  methods,  neod  of  improvement 80-82 

Tenn«»ss<M»,  caitle.   Federal   inspiM.tion  for  tuberculosis,  number,  and  ad- 
dress of  insjHH'tor . 287 

Test,  tuberculin,  importance  in  control  of  tuberculosis  in  live  stock 282-288 

Testing — 

see<l,  for  sale  to  farmers 84Sr-244 

tuberculin,  methods 284 
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Texn.s — 

cattle—  P»««. 
B'e<leral  Inspection  for  tuberculosis,  number,  and  address  of  in- 
spector        287 

movement  to  Southeast  in  1917,  1918,  results 401 

drought  conditions,  1917-18,  and  revival 397,401-402 

live-stock  movement  from  drought  area  in  Northwest 400,401—403 

marketing,  coo|)eratlve  work  of  county  agents,  and  results 217-220 

Pecos  Valley,  cotton-growing  restrictions 364-367 

pink  boUworm — 

Act 360-362 

control  work,  methods 362,367-368 

Introduction    359, 360 

purchasing,  cooperative  work  of  county  agents,  and  results 220-221 

Trinity  Bay  section  cotton-growing  restrictions 363-3^ 

western,  pink  bollworm  Infestation  discovery,  1918 364-365 

wheat  growing  In  cotton  region,  note 124 

Thrashing,  wheat,  methods 164-148 

Ticks,  cattle,  suppression,  chart 74 

Tile,  drainage — 

community  ccmstructlon,  article  by  John  R.  Haswell 79-93 

Nee  alao  Drainage. 

Timber.  exp<»rt8  statistics 694,705,715 

Timothy  84»ed,  prices,  farm  and  wholesale 586-588 

Tobacco — 

acreage.    1849-1919 596,  597 

acreage  in  18^3-1918 .*__       157 

as  world   crop 156 

colonial   history 151-152 

consumption — 

analysis  of  facts 165-168 

percentage  of  crop 168 

crop — 

census    rei>orts,   1839-1909 152 

increase  in  value,  since  1618 155 

domestic,    exiM>rts 158-160 

exiKirts — 

iind    imi>orts 601 

countries  to  which  consignetl,  and  world's  trade 158-160 

statistics    697, 609.  701,  714 

growing,  changes  In  groups  of  States 153-154 

imiM)rt  duties,  history 169-171,172,173 

imiM)rts — 

and    exiM»rts 601 

statistics 689,699,721 

17K<^1918,  world's  trade,  etc 160-162 

industry,  origin  and  growth 151-158 

leaf,  supply  and  distribution  In  United  States,  1918 l^i 

manufacture<l — 

exi)orts : 150 

import  duties  and  internal  revenue  rates 170,171 

iimiiufacturing — 

nnd  dealing,  internal-revenue  taxes 171, 172 

industry,  magnitude,  capital,  labor,  etc 173-175 

iHMinds  use<l  nnnually,  1790,  1839-1918 166-167 

l)rice8 — 

1913-1919 600 

since  1863 154-15S 

protluction — 

per  capita 154 

values,  exiH»rt8,  imports,  etc 590-601 

statistics,  acreage,  pn>duction,  yield,  prices,  value,  etc 506-601 

stcK'kF    annual  carryover 163-164 

three  centuries  of,  article  by  George  K.  Holmes 151-175 

tnide  with  Philippine  Islands  and  Porto  Rico «—  162-163 
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value  of  crop,  per  acre 155-156 

world — 

crops,    statistics , 596—001 

imports  of,  percentages 161-102 

yield  per  acre — 

and  relation  to  population 157-158 

1910-1919.  by  States 598 

Tomatoes — 
acreage — 

and  production,  1917,  1918 - 621 

yield  and  pro<luction  by  States,  1917-1919 62»-624 

growers,  help  by  market  station 113 

price  per  bushel,  by  months,  1912-1919 625 

statistics,  acrreage,  yield,  prices,  etc.,  1917-1919 623-625 

Tonnage,  railway  freight,  1915-1918 745 

Tractor,  adaptation  for  plowing  to  season  of  yeiir 488 

Tractors,  farm,  in  United  States,  statistics 745-746 

Trade,  foreign — 

agricultural  products,  1852-1919 688 

forest   products,   1852-1919 705-706 

Trapping,  farm,   article  by  Ned   Dearborn 451-484 

Traps — 

setting  for  foxes,  directions 465-467 

typos  used  for  rats,  mice,  moles,  etc 453,455,457,471-474 

use  for  catching  larger  animals,  directions 458—476 

Tree,  records,  object  and  keeping  methods 261-265,260-267 

Trenching  machinery,  description  and  operation 79-83 

Trinity  Bay  section,  Tex.,  cottcm-growing  restrictions 363-364 

Truck  crops,  acreage  and  production,  1917,  1918 621-625 

Tuberculin  test — 

imi)ortanco  in  control  of  tuberculosis  in  live  stock 282-288 

methods 284 

Tuberculosis — 

bovine,  eradicati(m  in  District  of  Columbia 73 

eradication,  cooperative  work,  chart 74,78 

Eradication  Division,  purpose  and  work 279-288 

live  stock — 

control,    economic    importance 280-281 

control    work 278-288 

loss,  article  by  .7.  A.  Klernan  and  L.  B,  Krnest 277-288 

Turkey,  farm  animals,  numbers  and  kinds,  1905-1013 647 

Turkeys,   prices,   1915-1920 1 668 

Turnips,  prices  by  months,  1912-1919 625 

Turi>entine — 

exrK)rts  statistics 093,  699,  705,  715 

trade,  international 642,  685, 699 

Twist  tobacco,  production   increase 175 

I'nion  of  South  Africa,  farm  animals,  numluTs  and  kinds,  1904-1916 647 

T'nited  Kingd(>m — 

crop  yields,  comparison  with  United  States 24,25 

farm  animals,  numbers  and  kinds,  1910-1918 647 

live  siork.  prewar  and  postwar,  and  per  cent  change 423-424, 

live-stock  conditions,  effect  of  war,  etc 418-421* 

Uruguay — 

farm  animals,  mimhers  and  kinds,  ISGO-IOIG 647 

live-stock  indnstiy,  conditions  and  outlook 374r-376 

Utah,  cattle.   Federal   inspection   for  tuberculosis,   number,   and  address 

of    inspcct(n' 287 

Vacuum  cleaner,  electric,  types  and  value  in  home 329 

Vanilla  beans,  imports  statistics 600,699 

Vegetables — 

exports    statistics 697,699 

imports   statistics .    690,699 

lnsi)ection  by  department  agents 44 
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Vegetables — Continued.  P*««. 

seeds,  acreage,  yield  and  production,  1917-1919 734 

statistics,  production  in  1910-1919 13 

^ce  also  Asparagus;  Beans;  Beets;  Cabtxige;  Cauliflower;  Celery; 
Cucumbers;  r^»ttuce;  Peas;  Potatoes;  Sweet  Potatoes;  Tomatoes. 
Vermont,   cattle,   Federal   inspection   for  tuberculosis,  Bumber,  and  ad- 
dress  of   inspector 287 

Virginia- 
cattle,  Federal  inspection  for  tuberculosis,  number,  and  address  of 

inspector 287 

tobacco  production,   rank,   1839-1918 153-154 

Vocational  Education  Act.  obj«rts 57 

Volunteer  cotton,  inspection  work  in  pink  boll  worm  control 303-364,  365 

Wages — 

farm,  by  classes 738-739 

tobacco   manufacturing 175 

Wagons,  hauls,  farm  to  shipping  points,  1900-1918 746 

Wall,  John  C.,  defense  of  Texas  pink  boll  worm  law 301 

Walnuts,    imports    statistics 688,704,720 

Warehouse — 

Act,  object  and  results 56 

expenses,  elimination  by  purchasing  associations 382 

Warren  County  Ditching  Co.,  New  York,  purpose  and  work 83-85 

Warren,  George  M.,  article  on  "  Securing  a  dr>'  cellar" 425-449 

Washing  machine,  description  and  value  in  the  home 236,238 

Washington,  cattle,  Fe<leral  inspection  for  tubercuk>His,  number,  and  ad- 
dress of  inspector 287 

Water  power.  National  Forests,  i>ermlts  and  revenue,   1915-1919 750 

Watermelons — 

acreage  and  production,  1917,  1918 621 

marketing,  cooperative  management,  and  profits 217 

Waterproofing — 

cellar,  methods  and  directions 437-449 

integral   system,   use  in   cellars 438-440 

membrane  system,  ust*  in  cellars 447-549 

Wax,   vegetable,   imports  statistics . 690-699 

Weasel,  skins,  ciLsiug,  dire<*tiont* 462 

Weasels,    trapping    din»ctions _ 401—462 

WeiMler,  use  in  wheat  gnjwing 130,131 

WiH'ks  f(»restry  law,  land  acquisition  under 34 

West  Virginia,  cattle.  Federal  inspection  for  tuberculosis,  number,  and  ad- 

(l^e^^s    of    inspector 287 

Wheat- 
abandoned   acreage,   1902-1919 527 

acreage- - 

and  estlmatiMl  yield,  1919 10 

production  and  farm  value,  by  Statt^ 524-520 

production  and  yield,  by  cnmntries,  11H)9-1919 517-519 

area  in   TnittKl   States,   map 124 

areas,  climate,  and  differing  practices 126 

consumption,  total,  and  p<»r  capita,  by  countries 505,567 

drilling — 

and    ln'oadcasting 141-143 

into  stubl»le  and  standing  corn 128,  135-137,  138-139,  148 

exports,    l.S41^1919 520 

exi»orts    slatisti<-s 094,702,713 

Fran<  e,  (Jovernment  prict\  subsidy,  etc 190 

(Icrniany.  cost   of  im|M>rts 191 

growing,   farm  practices 123-150 

liarvesting,    methods 143-146 

iniiM>rts    statistics 686 

market  price  iK?r  bushel  by  numths,  1913-1919 528 

marketing,    by    months,    1914-1919 527 

price,  relation  of  foreign  exporters 191 

pri(  t's,  by   States,  1866-1919 520-522,  525-526 

luoduction,   by    countries,   1909-1918 565,567 
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Wheat — Continued. 

seed-bed,  preparation  after  other  crops 126-141 

spring,  zones  and  conditions 124-126 

statistics,  acreage,  yield,  prices,  etc 517-o30 

supplies,  old  stock,  production  and  quality 525 

thrashing,    methods 146-148 

trade,   international 517 

war-time  prices,  by  countries,  191H-1918 734 

winter,  zones  and  conditions 124-126 

yield  and  farm  price,  1800-1919 520-523 

yields,  changes  since  1870 19.22,23 

Whitk,  T.  p.,  article  on  **  Practical  points  in  hog-cholera  control  " 197-204 

Wildcats,  trapping  directions 463-464 

Williamson,  J.  D.,  defense  of  Texas  pink  boll  worm  law 362 

Wiring  plant,  electric,  for  farm  home,  requirements  and  suggestions 228-235 

Wisconsin — 

cattle,  Fe<leral  inspwtlon  for  tuberculosis,  number,  and  address  of  In- 
spector        287 

live-stock  movement  from  drought  area  in  Northwest 400, 401 

tobacco  production  rank,  1914-1918 154 

Wolves,    trapping  directions 468-470 

Wood— 

exiHirts    statistics 693,700,705,715 

imports    statistics 685,  700, 706, 721 

pulp,  trade,  international,  1909-1918 643 

Woodchucks,  trapping  methods 45-J 

Wt)odlands,  farm,  imi)ortance  and  value 33 

Wool- 
exports    statistics _.     _   601,609 

imrM)rts   statistics 082,699,702-703,717 

marketing,   protits,    etc 219-220 

prices,  bv  months,  1013-1019 672-674 

production,    1900-1010 14 

production  and  number  and  weight  of  tlei^ces,  1018,  1919,  by  States—      672 

statistics 672-675 

trade.  International,  by  countries,  llKIO-1012.  1017,  1018 675 

Wrapr)er  tobacco,  import  duty 169 

Wkiuitt,  Turner,  and  George  A.  Bell,  article  on  "T.lve  stock  conditions 

In    Europe  " 407-424 

AVyoming — 

cattle,  Federal  inspection  for  tuberculosis,  number,  and  address  of  In- 

.si>ector 287 

drought   conditions,   1919 398 

Yearbook,  law  authorizing  printing,  binding,  and  dlstrlbutloii 2 

Yeai<,  exports  statistics 697 

O 


